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(54) OPTICAL DEVICE OF LIQUID CRYSTAL PROJECTOR 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device of a liquid crystal projector, by which the contrast of a high 
vision or a wide vision having an aspect ratio of 16:9. 

SOLUTION: An optical device of a liquid crystal projector comprises a first polarized light converting means 302 for 
separating a red color area from a visible light emitted from a white light source to correct non uniformity of illuminance 
of polarized P-wave and equally dispersing and applying light to the right and left and the vicinity of the boundary 
surface of a liquid crystal panel having an aspect ratio of 1 6:9, a second polarized light converting means 303 for 
separating a green color area from a visible light emitted from the white light source to correct non uniformity of 
illuminance of P-wave and equally dispersing and applying light to the right and left and the vicinity of the boundary 
surface of the liquid crystal panel, a third polarized light converting means 304 for separating a blue color area from a 
visible light emitted from the white light source to correct non uniformity of illuminance of light polarized to P-wave and 
equally dispersing and applying light to the right and left and the boundary surface of the liquid crystal panel, a color 
synthetizing means 305 for synthetizing red color, green color and blue color obtained by the first to third polarized light 
converting means 302-304, and a projecting means 306 for projecting a synthetized color on a screen to an enlarged 
size. 



LEGAL STATUS [Date of request for examination] 27.1 1 .1995 
[Date of sending the examiner's decision of rejection] 10.03.1998 
[Kind of final disposal of application other than the examiner's decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 



LG ELECTRON INC 
SEO SUK-HONG 
NA MAN-HOO 



1 



[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of rejection] 
[Date of extinction of right] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Separate a red field from the light emitted from the source of the white light which has wavelength distribution 
of a light field, and said source of the white light, and a P wave is polarized. The 1st polarization conversion means 
which carries out a distributed exposure equally the right and left of a liquid crystal panel which correct the illuminance 
non uniformity of the P wave which polarized, and have the aspect ratio of 16:9, and near the interface, The 2nd 
polarization conversion means which a green field is separated from the light emitted from said source of the white light, 
and a P wave is polarized, corrects the illuminance non uniformity of the P wave which polarized, and carries out a 
distributed exposure in right and left and the interface of a liquid crystal panel, The 3rd polarization conversion means 
which a blue field is separated from the light emitted from said source of the white light, and a P wave is polarized, 
corrects the illuminance non uniformity of the light which polarized, and carries out a distributed exposure equally to right 
and left and the interface of a liquid crystal panel, Optical equipment of the liquid crystal projector characterized by 
constituting from a color composition means to compound the red obtained with said the 1st - 3rd polarization 
conversion means, green, and blue, and a delivery system which carries out expansion projection of said compounded 
color on a screen. 

[Claim 2] The color separation filter which extracts a red field from the light field to which the 1st polarization conversion 
means was emitted from said source of the white light, The total reflection mirror to which total reflection of the light of 
the red field separated with said color separation filter is carried out, The polarization beam splitter in which a P wave is 
made to penetrate among the light reflected by said total reflection mirror, and an S wave is reflected, The wavelength 
plate made to change into a P wave the S wave reflected by said polarization beam splitter, The incidence side 
polarizing plate polarized in response to the incidence of the P wave obtained with said polarization beam splitter and 
wavelength plate, The liquid crystal panel which generates the light of the red in which polarization modulation was 
carried out by the P wave by which incidence was carried out to said incidence side polarizing plate, Optical equipment 
of the liquid crystal projector according to claim 1 characterized by constituting from an outgoing radiation side polarizing 
plate which the polarization direction of the P wave by which polarization modulation was carried out with said liquid 
crystal panel is polarized similarly to the direction of rubbing which is the direction determinant of liquid crystal, and 
irradiates a color composition means. 

[Claim 3] The 2nd polarization conversion means and the 3rd polarization conversion means are optical equipment of 
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the liquid crystal projector according to claim 1 characterized by becoming with the same configuration as the 1st 
polarization conversion means. 

[Claim 4] Optical equipment of the liquid crystal projector according to claim 2 characterized by constituting including 
further the aspheric lens which receives the incidence of the P wave obtained with said polarization beam splitter and 
wavelength plate, amends the illuminance no uniformity condition for a core, and irradiates an incidence side polarizing 
plate. 

[Claim 5] It is optical equipment of the liquid crystal projector according to claim 2 characterized by making it in 
agreement [ the polarization direction of an incidence side polarizing plate ] with the polarization direction which passed 
through the polarization divider. 

[Claim 6] An outgoing radiation side polarizing plate is optical equipment of the liquid crystal projector according to claim 
2 characterized by polarizing the polarization direction of the P wave by which polarization modulation was carried out 
with the liquid crystal panel so that only 90 degrees may differ similarly to the direction of rubbing which is the direction 
determinant of liquid crystal. 

[Claim 7] Optical equipment of the liquid crystal projector according to claim 2 or 4 characterized by making the core of 
an aspheric lens, and the core of a liquid crystal panel differ to an optical axis in order to raise contrast. 
[Claim 8] Optical equipment of the liquid crystal projector according to claim 2 or 4 characterized by locating the core of 
an aspheric lens above the core of a liquid crystal panel in order to raise contrast. 

[Claim 9] Optical equipment of the liquid crystal projector according to claim 2 characterized by constituting the 
incidence side polarizing plate installed in the liquid crystal panel order light path, and an outgoing radiation side 
polarizing plate from a sheet of a polymer sequence. 

[Claim 10] A wavelength plate is optical equipment of the liquid crystal projector according to claim 2 characterized by 
being lambda/2 wavelength plate. 

[Claim 1 1] A wavelength plate is optical equipment of the liquid crystal projector according to claim 2 characterized by 
being lambda/4 wavelength plate. 

[Claim 12] A wavelength plate is optical equipment of the liquid crystal projector according to claim 1 0 or 1 1 
characterized by constituting the include angle between the major axis of the 1st two anisotropic substance, the major 
axis of the 2nd anisotropic substance, or the minor axis of the 1st anisotropic substance and the minor axis of the 2nd 
anisotropic substance so that only theta may differ, and spreading a wavelength band. 

[Claim 1 3] The color separation filter which separates a color from the light field where incidence of the 1 st polarization 
conversion means is carried out, The polarization beam splitter in which a P wave is made to penetrate, and irradiates a 
color composition means among the light separated with said color separation filter, and an S wave is reflected, 
lambda/4 wavelength plate made to change into a P wave the S wave reflected by said polarization beam splitter, The 
1st total reflection mirror which irradiates the P wave which polarized with the lambda/4 aforementioned wavelength 
plate at said polarization beam splitter, Optical equipment of the liquid crystal projector according to claim 1 
characterized by constituting the P wave which penetrated the polarization beam splitter by said 1st total reflection 
mirror from the 2nd total reflection mirror which a color composition means is made to reflect. 
[Claim 14] The polarization beam splitter to which color separation of the 1st polarization conversion means is carried 
out, a P wave is made to penetrate among the light by which incidence was carried out, and total reflection of the S 
wave is carried out, lambda/4 wavelength plate which polarizes said reflected S wave to a P wave, and the 1st total 
reflection mirror which is made to carry out total reflection of said P wave which polarized, and irradiates a color 
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composition means through a polarization beam splitter, Optical equipment of the liquid crystal projector according to 
claim 1 characterized by constituting the P wave which penetrated said polarization beam splitter from the 2nd total 
reflection mirror which carries out total reflection to a color composition means. 

[Claim 1 5] The ultraviolet rays / an infrared cutoff filter means to intercept the light of an ultraviolet-rays field and an 
infrared field among the light emitted from the source of the white light which has wavelength distribution of a light field, 
and said source of the white light, Separate a color from the light which passed through said ultraviolet rays / infrared 
cutoff filter means, and an S wave is polarized. The 1 st polarization conversion means which carries out a distributed 
exposure equally the right and left of a liquid crystal panel which correct the illuminance ununiformity of the S wave 
which polarized, and have the aspect ratio of 16:9, and near the interface, The 2nd polarization conversion means which 
a color is separated from the light which passed through said ultraviolet rays / infrared cutoff filter means, and a P wave 
is polarized, corrects the illuminance ununiformity of the P wave which polarized, and carries out a distributed exposure 
equally right and left of a liquid crystal panel, and near the interface, The 3rd polarization conversion means which a 
color is separated from the light which passed through said ultraviolet rays / infrared cutoff filter means, and an S wave 
is polarized, corrects the illuminance non uniformity of the S wave which polarized, and carries out a distributed 
exposure equally right and left of a liquid crystal panel, and near the interface, Green [ which were obtained with said 1st 
and 3rd polarization conversion means / the red and green ], optical equipment of the liquid crystal projector 
characterized by constituting from a color composition means to compound blue. 

[Claim 16] The color separation filter which extracts a red field from the light field where the 1st polarization conversion 
means passed through said ultraviolet rays / infrared cutoff filter means, The polarization beam splitter to which a P 
wave is made to penetrate among the light of the red field separated with said color separation filter, and total reflection 
of the S wave is carried out, The total reflection mirror to which total reflection of the P wave which penetrated said 
polarization beam splitter is carried out, The wavelength plate made to change into an S wave the P wave reflected by 
said total reflection mirror, and the incidence side polarizing plate which polarizes the S wave by which incidence is 
carried out to said wavelength plate from a polarization beam splitter, The liquid crystal panel which generates the light 
of the red in which polarization modulation was carried out by the P wave by which incidence was carried out from said 
incidence side polarizing plate, Optical equipment of the liquid crystal projector according to claim 15 characterized by 
constituting from an outgoing radiation side polarizing plate which the polarization direction of the S wave by which 
polarization modulation was carried out with said liquid crystal panel is polarized similarly to the direction of rubbing 
which is the direction determinant of liquid crystal, and irradiates a color composition means. 
[Claim 17] The 2nd polarization conversion means is optical equipment of the liquid crystal projector according to claim 
15 characterized by being constituted similarly to the 1st polarization conversion means, changing into a P wave all the 
S waves of the light by which incidence was carried out, generating the green signal modulated by the changed P wave, 
and irradiating a color composition means. 

[Claim 18] The 3rd polarization conversion means is optical equipment of the liquid crystal projector according to claim 
15 characterized by being constituted similarly to the 1st polarization conversion means, changing into an S wave all the 
P waves of the light by which incidence was carried out, generating the blue signal modulated by the changed S wave, 
and irradiating a color composition means. 

[Claim 19] A wavelength plate is optical equipment of the liquid crystal projector according to claim 1 6 characterized by 
being lambda/2 wavelength plate or lambda/4 wavelength plate. 

[Claim 20] Optical equipment of the liquid crystal projector according to claim 16 characterized by constituting including 
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further the aspheric lens which receives the incidence of the P wave obtained with said polarization beam splitter and 
wavelength plate, amends the illuminance non uniformity condition for a core, and irradiates an incidence side polarizing 
plate. 

[Claim 21] Optical equipment of the liquid crystal projector according to claim 16 with which the polarization direction of 
an incidence side polarizing plate and an outgoing radiation side polarizing plate is characterized by accomplishing the 
include angle of 90 degrees of mutual unlike the case where it is a P wave when the polarization of light by which 
incidence is carried out to a liquid crystal panel is an S wave. 

[Claim 22] The polarization direction of an incidence side polarizing plate is optical equipment of the liquid crystal 
projector according to claim 16 characterized by making it in agreement with the polarization direction which passed 
through the polarization divider. 

[Claim 23] The source of the white light which has wavelength distribution of a light field, and the parabola form 
reflecting mirror which changes into parallel light the white light emitted from said source of the white light, The mirror 
assembly for illuminating the light which passed through said parabola form reflecting mirror according to the aspect 
ratio of a liquid crystal panel, Optical equipment of the liquid crystal projector characterized by constituting including the 
condensing lens for raising whenever [ of the light into which the path of the light which passed through said mirror 
assembly is changed, and which is irradiated by the liquid crystal panel / condensing ], and a uniformity coefficient. 
[Claim 24] A mirror assembly is located on said source of the white light and same axle, makes a part of light which 
passed through the parabola form reflecting mirror penetrate, and leads a condensing lens. The half mirror in which 
carry out a distributed exposure equally and the liquid crystal panel which has the aspect ratio of 16:9 is made to reflect 
the remaining parts, It is optical equipment of the liquid crystal projector according to claim 23 characterized by 
constituting from a cold mirror which is made to penetrate ultraviolet rays and an infrared field among the light reflected 
by said half mirror, is made to re-reflect only a light field, and carries out a distributed exposure equally to a liquid crystal 
panel. 

[Claim 25] A half mirror is optical equipment of the liquid crystal projector according to claim 24 characterized by having 
consisted of two flat surfaces, having combined the whole surface between flat surfaces, and becoming a fixed include 
angle. 

[Claim 26] A half mirror is optical equipment of the liquid crystal projector according to claim 24 characterized by 
penetrating 50% in the range whose wavelength is 380-780nm. 

[Claim 27] A cold mirror is optical equipment of the liquid crystal projector according to claim 24 which is made to carry 
out total reflection without transparency in the range whose wavelength is 380-780nm, and is characterized by 
penetrating 90% or more in the range the outside of it. 

[Claim 28] Optical equipment of the liquid crystal projector according to claim 24 or 27 characterized by adjusting the 
include angle of a half mirror and a cold mirror, and resetting spectral transmittance on the basis of the include angle in 
order to adjust the non uniformity of the light irradiated by the liquid crystal panel. 

[Claim 29] It is optical equipment of the liquid crystal projector according to claim 23 which make a P wave penetrate, it 
irradiates a condensing lens among the light in which the mirror assembly was reflected with said parabola form 
reflecting mirror, and is characterized by for an S wave to constitute the S wave reflected by the polarization beam 
splitter which carries out total reflection, the cold mirror to which total reflection of the S wave reflected by said 
polarization beam splitter is carried out, and said cold mirror from lambda/2 wavelength plate which a P wave is 
polarized and irradiates a condensing lens. 
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[Claim 30] Optical equipment of the liquid crystal projector according to claim 23 characterized by substituting an 
aspheric lens for a condensing lens. 

[Claim 31] The or more at least two half mirror which a mirror assembly is located on said source of the white light and 
same axle, and one half makes penetrate the light of the maximum density which comes out from the center section of 
the source of the white light one by one, carries out a distributed exposure equally to a liquid crystal panel through a 
condensing lens, and is made to reflect the remaining one half, Optical equipment of the liquid crystal projector 
according to claim 23 characterized by constituting from a cold mirror which is made to reflect the light reflected by said 
last half mirror, and irradiates a liquid crystal panel through a condensing lens. 

[Claim 32] Optical equipment of the liquid crystal projector according to claim 31 characterized by using two pairs of half 
mirrors which it consisted of two flat surfaces, and the whole surface between flat surfaces was combined, and became 
a fixed include angle. 

[Claim 33] Optical equipment of the liquid crystal projector according to claim 31 characterized by using three pairs of 
half mirrors which it consisted of two flat surfaces, and the whole surface between flat surfaces was combined, and 
became a fixed include angle. 

[Claim 34] Whenever [ bond angle / of a half mirror ] is optical equipment of the liquid crystal projector according to claim 
32 or 33 characterized by being 45 degrees. 

[Claim 35] It is optical equipment of the liquid crystal projector according to claim 32 which the half mirror of a pair is 
located on the same axle of the source of the white light, and is characterized by locating the half mirror of other pairs in 
the outline part of the source of the white light. 

[Claim 36] It is optical equipment of the liquid crystal projector according to claim 33 which the half mirror of a pair is 
located on the same axle of the source of the white light, and is characterized by locating the half mirror of the 2nd pair 
and the 3rd pair in the interstitial segment and outline part of the source of the white light. 

[Claim 37] Optical equipment of the liquid crystal projector which is made to re-reflect the lamp for acquiring the white 
light, the reflecting mirror which builds the light emitted from said lamp in parallel light, and the light from which were 
located at right angles to said optical axis, and it separated from the parabola form reflecting mirror, and is characterized 
by constituting including the total reflection mirror which is made to carry out a distributed exposure equally [ a liquid 
crystal panel ] through a parabola form reflecting mirror or a condensing lens. 

[Claim 38] Optical equipment of the liquid crystal projector according to claim 37 characterized by re-reflecting a total 
reflection mirror in the direction and this direction of the light which polarized by making it located so that it may counter 
at 45 degrees of mutual to an optical axis. 

[Claim 39] By locating the 1st and 2nd total reflection mirror on a straight line at 45 degrees, and locating a half mirror by 
whenever [ isogonism ] between the 1st and 2nd total reflection mirror So that the one half of the light of an interstitial 
segment may be made to penetrate, one half may be reflected and it may be condensed by the liquid crystal panel 
through the 3rd total reflection mirror in which the reflected light was located at 45 degrees Optical equipment of the 
liquid crystal projector according to claim 37 characterized by constituting including a half mirror and the 3rd total 
reflection mirror further. 

[Claim 40] It is optical equipment of the liquid crystal projector according to claim 39 which a half mirror is located in an 
optical axis at 45 degrees, is made to penetrate the one half of the light of an interstitial segment, and is characterized 
by reflecting one half, making it reflect by the 3rd total reflection mirror located at 45 degrees to the optical axis, and 
making a liquid crystal panel condense the reflected light. 



6 



t 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical equipment of the liquid crystal projector which light is 
converged it is more detailed and effective in Hi-Vision or a wide vision liquid crystal panel, or the use effectiveness of 
light is increased about the optical system of the Hi-Vision or wide vision which has the aspect ratio of 16:9, and 
prevents the degradation of a wavelength plate, and the fall of contrast. 
[0002] 

[Description of the Prior Art] The source 100 of the white light where the optical equipment of a liquid crystal projector 
has wavelength distribution of a light field conventionally as shown in drawing 27 , With the means for making it become 
the light which polarized only in the fixed direction, the unpolarized light condition of the light emitted from said source 
100 of the white light A 1st polarization beam division means 101 to reflect all of the S waves of said source 100 of the 
white light, and to make a P wave penetrate, the [ which changes into an S wave the P wave which penetrated said 1st 
polarization beam division means 101 ] -- with 1 lambda/2 wavelength plate 102 the [ said ] - with the 1st total reflection 
mirror 103 in which all of the S waves changed through 1 lambda/2 wavelength plate 102 are reflected The 1st color 
separation filter 104 which is made to penetrate a part of S wave reflected by said 1st total reflection mirror 103, and S 
wave by which total reflection was carried out from the 1st polarization beam division means 101, and is made to reflect 
the S wave of the remainder, The 2nd total reflection mirror 107 to which total reflection of the S wave reflected in part 
with said 1st color separation filter 104 is carried out, The 2nd color separation filter 105 made to penetrate and reflect a 
part of S wave which penetrated said 1st color separation filter 104, The 1st liquid crystal panel 108 which generates the 
light of the red (R) in which polarization modulation was carried out by the S wave reflected by said 2nd total reflection 
mirror 107, The 2nd and 3rd liquid crystal panel 106,109 which generates the light of the green (G) in which polarization 
modulation was carried out by the S wave reflected and penetrated with said 2nd color separation filter 105, and blue 
(B), The light 1 10 of the red (R) by which polarization modulation was carried out through said 2nd and 3rd liquid crystal 
panel 106,109, and green (G), i.e., the color composition filter which compounds an S wave, The 3rd total reflection 
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mirror 1 1 1 to which total reflection of the light of the blue (B) by which polarization modulation was carried out through 
said 3rd liquid crystal panel 109, i.e., the S wave, is carried out, the [ which transforms the S wave of the blue (B) 
reflected by said 3rd total reflection mirror 111 to a P wave ] - with 2lambda/2 wavelength plate 112 the [ said ] - with 
the 2nd polarization beam division means 1 13 to which total reflection of the S wave of the red (R) which was made to 
penetrate the P wave changed through 2lambda/2 wavelength plate 112, and was compounded with said color 
composition filter 110, and green (G) is carried out It consists of projector lenses 114 which carry out extended 
projection of the P wave penetrated and reflected with said 2nd polarization beam division means 113, and the S wave 
on a screen. 

[0003] Thus, if the optical equipment of the constituted conventional liquid crystal projector is emitted from the source 
100 of the white light which has wavelength distribution of a light field first, the emitted light will be in an unpolarized light 
condition, and incidence will be carried out to the 1st polarization beam division means 101 . 

[0004] The light emitted from said source 100 of the white light is the 1st polarization beam division means, it will be 
reflected, all S will be irradiated by the 104th page of the 1st color separation filter, and only a P wave will pass through 
the interface. 

[0005] the P wave which passed through the interface of said 1st polarization beam division means 101 - the « it is 
changed into an S wave through 1 lambda/2 wavelength plate 102, and the S wave is horizontally irradiated through the 
1st total reflection mirror 103 by the 104th page of the 1st color separation filter. 

[0006] A part of S wave by which total reflection of said 1st color separation filter 104 was carried out from the S wave 
and the 1st polarization beam division means 101 by which incidence was carried out through the 1st total reflection 
mirror 103, and incidence was carried out That is, the light which has green (G) and blue (B) is made to penetrate, the 
105th page of the 2nd color separation filter is irradiated, the light which has some S waves (R), i.e., red, is reflected 
through the 2nd total reflection mirror 107, and the 1st liquid crystal panel 108 is irradiated. 

[0007] And while said 2nd color separation filter 105 makes the light which has a part of S wave (B), i.e., blue, which 
passed through the 1st color separation filter 104 penetrate and irradiates the 3rd liquid crystal panel 109, it will reflect 
the light which has a part of S wave (G), i.e., green, and will irradiate the 2nd liquid crystal panel 106. 
[0008] Thus, the light of red (R), green (G), and blue (B) is separated into the 1st - the 3rd liquid crystal panel 108, 106, 
and 109 by the 2nd total reflection mirror 107 and the 1st and 2nd color separation filters 104 and 105, respectively, and 
it irradiates. 

[0009] According to the electrical condition for every pixel of the 1st - the 3rd liquid crystal panel 108,106,109, the light 
by which incidence was carried out and which polarized, i.e., an S wave, will change the polarization condition to said 
1st [ the ] - the 3rd liquid crystal panel 108,106,109. 

[0010] the light by the electric signal of said 1st and 2nd liquid crystal panel 108,106 by which polarization modulation 
was carried out, i.e., an S wave, is irradiated by the 110th page of a color composition filter, and total reflection of the 
light by the electric signal of the 3rd liquid crystal panel 109 by which polarization modulation was carried out, i.e., the S 
wave, is carried out through the 3rd total reflection mirror 111 having the 2lambda/2 wavelength plate 112 
irradiates. 

[0011] Said color composition filter 110 will make the light of the red (R) by which polarization modulation was carried 
out by the electric signal of the 1st liquid crystal panel 108, i.e., an S wave, penetrate, will carry out total reflection of the 
light of the green (G) by which polarization modulation was carried out by the electric signal of the 2nd liquid crystal 
panel 106, i.e., the S wave, and will irradiate the 2nd polarization beam division means 113. 
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[0012] the [ and / said ] - 2lambda/2 wavelength plate 112 converts the S wave by which incidence is reflected and 
carried out by the 3rd total reflection mirror 111 into the polarization in the condition of differing (P wave), and irradiates 
the 2nd polarization beam division means 113. 

[0013] Namely, as shown in drawing 28 , when an electrical potential difference is impressed to the 1st - the 3rd liquid 
crystal panel 108,106,109, If it explains to the Normal black mode (Normal Black Mode) which embodies the White 
(white) condition with a liquid crystal panel After penetrating without change of a polarization condition the S wave first 
irradiated by the 3rd liquid crystal panel 109, it reflects through the 3rd total reflection mirror 111 - having - the - 
2lambda/2 wavelength plate 112 is irradiated - having -- the irradiated S wave - the - it is converted into a P wave 
through 2lambda/2 wavelength plate 112, and the 2nd polarization beam division means 113 irradiates. 
[0014] And the S wave which passed through said 1st and 2nd liquid crystal panel 108,106 is irradiated by the 2nd 
polarization beam division means 113 through the color composition filter 110. therefore, said 2nd polarization beam 
division means 113 the -- the P wave converted with 2lambda/2 wavelength plate 112 is made to penetrate, a 
projector lens 1 14 is irradiated, total reflection of the S wave by which incidence is carried out with the color composition 
filter 1 10 will be carried out, and a projector lens 114 will be irradiated. 

[0015] And said projector lens 114 carries out extended projection of the P wave and S wave which were penetrated 
and reflected with the 2nd polarization beam division means 113 on a screen, the [ thus, / which was explained ] - even 
if 2lambda/2 wavelength plate 112 and the 2nd polarization beam division means 113 do not use three polarizing plates 
for the liquid crystal panel of three sheets, respectively, they can modulate light. 

[0016] And the block diagram of the 2nd example of the optical equipment of the liquid crystal projector of the former 
[ drawing 29 ], the sectional view where drawing 30 showed the optical system of drawing 29 more to the detail, and 
drawing 31 are the detail drawing of the reflective means for explaining drawing 30 . The lamp 200 which has 
wavelength distribution of a light field and emits the white light as shown in these, The ellipse form reflector 201 which 
makes the white light emitted from said lamp 200 in parallel light, The circular reflector 202 made to re-reflect the light 
from which it separates from said ellipse form reflector 201, The condensing lens 203 which raises whenever [ of the 
light into which the path of the light which polarized through said ellipse form reflector 201 is changed, and which is 
irradiated by the liquid crystal panel 204 / condensing ], and a uniformity coefficient, The liquid crystal panel 204 which 
generates the light of R, G, and B in which polarization modulation was carried out by the light irradiated from said 
condensing lens 203, It consists of projector lenses 205 which carry out image formation of the light of R, G, and B 
which were ******"**(ed) by the electric signal of said liquid crystal panel 204 on a screen 206. 
[0017] Thus, in the 2nd example of the constituted conventional liquid crystal projector optical equipment, after the white 
light first emitted from the lamp 200 turns into parallel light through the ellipse form reflector 201 and the circular reflector 
202, the effective size of the light irradiated by the liquid crystal panel 204 according to the aspect ratio and diagonal line 
die length of a liquid crystal panel 204 is adjusted like drawing 31 B and drawing 31 C, and it is irradiated by the 
condensing lens 203. 

[0018] That is, if this is explained concretely, the white light (a) emitted from said lamp 200 turns into parallel light 
through the ellipse form reflector 201, the condensing lens 203 irradiates, and after it is re-reflected by the circular 
reflector 202 and the white light (b) which separates from said ellipse form reflector 201, and (c) become parallel light 
with the ellipse form reflector 201 through focal 200a, they will be irradiated by the condensing lens 203. Said 
condensing lens 203 will change the path of the light irradiated with the ellipse form, reflector 201 and the circular 
reflector 202, and will irradiate a liquid crystal panel 204. 
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[0019] 

[Problem(s) to be Solved by the Invention] However, it is difficult for such optical equipment of the conventional liquid 
crystal projector to carry out this function of a wavelength plate first, since lambda/2 wavelength plate is installed in the 
lighting section like the 1st example. If it puts in another way, since the field which a wavelength plate should cover will 
be the whole light field, it has the fault to which the engine performance of a wavelength plate falls to main wavelength, 
so that it is far wavelength. 

[0020] Moreover, since the light emitted from the light source has the beam angle of fixed magnitude which is not 
parallel light, there is a fault to which the degree of polarization of the light which polarized with the polarization beam 
division means falls to altogether in the path before and behind a liquid crystal panel, and contrast falls. 
[0021] And in the 2nd latter example, after it is re-reflected by the circular reflector and the white light which was emitted 
from the white light and separated from the ellipse form reflector penetrates the medial axis of the white light, it will be 
re-reflected by the ellipse form reflector and it will face to a liquid crystal panel. 

[0022] Although characterized by making the amount of the light irradiated by the liquid crystal panel by such approach 
increase, as the arc rod of the metal halide lamp 200 with which this is used as the light source of a liquid crystal 
projector now is shown in drawing 32 , light is emitted from the matter in Xtal 200b. 

[0023] Therefore, the white light reflected by the circular reflector of drawing 30 had the trouble which decline in the 
condensing effectiveness by the path of light changing with Xtal or parts being scattered about generates. 
[0024] Therefore, the purpose of this invention is to offer the optical equipment of the liquid crystal projector made to 
condense effective in the liquid crystal panel of the Hi-Vision or wide vision which has the aspect ratio of 16:9 in view of 
such a conventional trouble. 

[0025] Other purposes of this invention are in making it condense effective in a liquid crystal panel after color separation, 
increasing the use effectiveness of light using a polarization division means, lambda/4 wavelength plate, or lambda/2 
wavelength plate. 

[0026] It is in the purpose of further others of this invention raising lighting effectiveness while simplifying the 
components of optical system. 

[0027] It is in raising contrast, as the purpose of further others of this invention makes the polarization direction of the 
polarizing plate before a liquid crystal display the same as the polarization direction which passed through the 
polarization beam division means and differ only 90 degrees similarly to the direction of rubbing which is the direction 
determinant of a liquid crystal molecule of a liquid crystal panel. 

[0028] It is in the purpose of further others of this invention raising the homogeneity of light to optical system using an 
aspheric lens. 

[0029] It is in the purpose of further others of this invention improving the mirror assembly of optical system, and raising 

the homogeneity of light. 

[0030] 

[Means for Solving the Problem] The means for attaining the purpose of such this invention Separate a red field from the 
light emitted from the source of the white light which has wavelength distribution of a light field, and said source of the 
white light, and a P wave is polarized. The 1st polarization conversion means which carries out a distributed exposure 
equally the right and left of a liquid crystal panel which correct the illuminance ununiformity of the P wave which 
polarized, and have the aspect ratio of 16:9, and near the interface, The 2nd polarization conversion means which a 
green field is separated from the light emitted from said source of the white light, and a P wave is polarized, corrects the 
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illuminance ununiformity of the P wave which polarized, and carries out a distributed exposure in right and left and the 
interface of a liquid crystal panel, The 3rd polarization conversion means which a blue field is separated from the light 
emitted from said source of the white light, and a P wave is polarized, corrects the illuminance ununiformity of the light 
which polarized, and carries out a distributed exposure equally to right and left and the interface of a liquid crystal panel, 
It consists of color composition means to compound the red obtained with said the 1st - 3rd polarization conversion 
means, green, and blue. 

[0031] The source of the white light where other means for attaining the purpose of this invention have wavelength 
distribution of a light field, The ultraviolet rays / an infrared cutoff filter means to intercept the light of an ultraviolet-rays 
field and an infrared field among the light emitted from said source of the white light, Separate a color from the light 
which passed through said ultraviolet rays / infrared cutoff filter means, and an S wave is polarized. The 1st polarization 
conversion means which carries out a distributed exposure equally the right and left of a liquid crystal panel which 
correct the illuminance ununiformity of the S wave which polarized, and have the aspect ratio of 16:9, and near the 
interface, The 2nd polarization conversion means which a color is separated from the light which passed through said 

i 

ultraviolet rays / infrared cutoff filter means, and a P wave is polarized, corrects the illuminance ununiformity of the P 
wave which polarized, and carries out a distributed exposure equally right and left of a liquid crystal panel, and near the 
interface, The 3rd polarization conversion means which a color is separated from the light which passed through said 
ultraviolet rays / infrared cutoff filter means, and an S wave is polarized, corrects the illuminance ununiformity of the S 
wave which polarized, and carries out a distributed exposure equally right and left of a liquid crystal panel, and near the 
interface, It consists of color composition means to compound green [ which were obtained with said 1st and 3rd 
polarization conversion means / the red and green ], and blue. 

[0032] The means of further others for attaining the purpose of this invention The source of the white light which has 
wavelength distribution of a light field, and the parabola form reflecting mirror which changes into parallel light the white 
light emitted from said source of the white light, The half mirror in which carry out a distributed exposure equally and the 
liquid crystal panel which is made to penetrate a part of light which was located on said source of the white light and 
same axle, and passed through the parabola form reflecting mirror, and has the aspect ratio of 16:9 through a 
condensing lens is made to reflect a part of light, Among the light reflected by said half mirror, ultraviolet rays and an 
infrared field are made to penetrate, re-reflect only a light field and are constituted from a cold mirror which carries out a 
distributed exposure equally by the liquid crystal panel. 

[0033] The means for attaining the purpose of further others of this invention The source of the white light which has 
wavelength distribution of a light field, and the parabola form reflecting mirror which changes into parallel light the white 
light emitted from said source of the white light, A polarization beam division means for it to be located on said source of 
the white light and same axle, to make the P wave of the light which passed through the parabola form reflecting mirror 
penetrate, to carry out a distributed exposure equally to a liquid crystal panel through a condensing lens, and to reflect 
an S wave, Wavelength plates which carry out a distributed exposure equally are consisted of by the liquid crystal panel 
which changes into a P wave the S wave reflected by the cold mirror in which the S wave reflected with said polarization 
beam division means is reflected, and said cold mirror, and has the aspect ratio of 16:9 through a condensing lens. 
[0034] The means of further others for attaining the purpose of this invention The source of the white light which has 
wavelength distribution of a light field, and the parabola form reflecting mirror which changes into parallel light the white 
light emitted from said source of the white light, The light of the maximum density which is located on said source of the 
white light and same axle, and comes out from the center section of the source of the white light At least one or more 
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half mirrors which are made to penetrate one half, carry out a distributed exposure equally to a liquid crystal panel 
through a condensing lens, and are made to reflect one half one by one, The light reflected by said last half mirror is 
reflected, and cold mirrors which carry out a distributed exposure equally are consisted of by the liquid crystal panel 
through a condensing lens. 

[0035] The means of further others for attaining the purpose of this invention re-reflects the light which separated from 
the light emitted from the source of the white light from the parabola form reflecting mirror built in parallel light, and said 
parabola form reflecting mirror at a mutual fixed include angle, and a parabola form reflecting mirror is constituted from a 
total reflection mirror which is made to carry out a distributed exposure equally by the liquid crystal panel through a 
condensing lens. 
[0036] 

[Embodiment of the Invention] It is as follows if this invention is hereafter explained to a detail based on an 
accompanying drawing. Drawing 1 is the block diagram showing 1 operation gestalt of the optical equipment of the liquid 
crystal projector of this invention. The source 300 of the white light which emits the white light which has wavelength 
distribution of a light field from lamp 300a, and builds the emitted white light in parallel light through parabola form 
reflecting mirror 300b as it is what used the P wave of the white light here and is shown in this drawing, The cold mirror 
301 in which ultraviolet rays and an infrared field are made to penetrate among the light emitted from said source 300 of 
the white light, and only a light field is reflected, Separate a red field from the light field reflected by said cold mirror 301 , 
and a P wave is polarized. The 1st polarization transducer 302 which carries out a distributed exposure equally the right 
and left of the liquid crystal panel for red which correct the illuminance ununiformity of the P wave which polarized, and 
have the aspect ratio of 16:9, and near the interface, and generates red, Separate a green field from the light field 
reflected by said cold mirror 301 , and a P wave is polarized. The 2nd polarization transducer 303 which carries out a 
distributed exposure in the right and left and the interface of the liquid crystal panel for green which correct the 
illuminance ununiformity of the P wave which polarized, and have the aspect ratio of 16:9, and generates green, 
Separate a blue field from the light of the light field reflected by said cold mirror 301, and an S wave is polarized. The 
3rd polarization transducer 304 which corrects the illuminance ununiformity of the light which polarized, carries out a 
distributed exposure equally to right and left and the interface of the liquid crystal panel for blue, and generates blue, It 
consists of the color composition section 305 which compounds the three primary colors of the red (R) generated by 
said the 1st - 3rd polarization transducers 302-304, green (G), and blue (B), and a projector lens 306 which carries out 
expansion projection of the three primary colors compounded through said color composition section 305 on a screen. 
[0037] 1st color separation filter 302a to which said 1st polarization transducer 302 extracts a red field from the light field 
reflected by said cold mirror 301, 1st total reflection mirror 302b to which total reflection of the light of the red field 
separated by said 1st color separation filter 302a is carried out, 1st polarization beam-splitter 302c in which a P wave is 
made to penetrate among the light reflected by said 1st total reflection mirror 302b, and an S wave is reflected, the 
[ which transforms the S wave reflected by said 1st polarization beam-splitter 302c to a P wave ] - with 302d of 
1 lambda/2 wavelength plates the [ said 1st polarization beam-splitter 302c and ] -- with 1st aspheric lens 302a which 
receives the incidence of the P wave obtained by 302d of 1 lambda/2 wavelength plates, and amends the quantity of 
light of the illuminance ununiformity condition for a core, i.e., a core, in the fixed condition The 302f of the 1st incidence 
side polarizing plates which make in agreement with the polarization direction which passed through 1st polarization 
beam-splitter 302c the polarization direction of the P wave irradiated from said 1st aspheric lens 302e, The 302g of the 
1st liquid crystal panel which generates the light of the red (R) in which polarization modulation was carried out by the P 
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wave irradiated from the 302f of said 1st incidence side polarizing plates, It consists of 302h of 1st outgoing radiation 
side polarizing plates which the polarization direction of the P wave by which polarization modulation was carried out by 
the 302g of said 1st liquid crystal panel is polarized so that only 90 degrees may differ similarly to the direction of 
rubbing (Rubbing) which is the direction determinant of liquid crystal, and irradiate the color composition section 305. 
[0038] 2nd color separation filter 303a which extracts a green field from the light of the light field where said 2nd 
polarization transducer 303 passed through 1st color separation filter 302a of said 1st polarization transducer 302, 2nd 
polarization beam-splitter 303b to which a P wave is made to penetrate among the light of the green field separated by 
said 2nd color separation filter 303a, and total reflection of the S wave is carried out, the [ which transforms the S wave 
by which total reflection was carried out by said 2nd polarization beam-splitter 303b to a P wave ] - with 2lambda/2 
wavelength-plate 303c the [ said 2nd polarization beam-splitter 303b and ] ~ with the 303d of the 2nd aspheric lens 
which receives the incidence of the P wave obtained by 2lambda/2 wavelength-plate 303c, and amends the quantity of 
light of a core in the fixed condition 2nd incidence side polarizing plate 303e which makes in agreement with the 
polarization direction which passed through 2nd polarization beam-splitter 303b the polarization direction of the P wave 
irradiated from the 303d of said 2nd aspheric lens, The 303f of the 2nd liquid crystal panel which generates the light of 
the green (G) in which polarization modulation was carried out by the P wave irradiated from said 2nd incidence side 
polarizing plate 303e, It consists of 303g of 2nd outgoing radiation side polarizing plates which the polarization direction 
of the P wave by which polarization modulation was carried out by the 303f of said 2nd liquid crystal panel is polarized 
so that only 90 degrees may differ similarly to the direction of rubbing (Rubbing) which is the direction determinant of 
liquid crystal, and irradiate the color composition section 305. 

[0039] And said 3rd polarization transducer 304 makes the start 2nd total reflection mirror 304a to which total reflection 
of the light which passed through 1st color separation filter 302a of said 1st polarization transducer 302 is carried out. 
Like the 1st and 2nd polarization transducer 302,303, 3rd polarization beam-splitter 304b, the [ 3rd total reflection mirror 
304c and ] - it consists of 304d of 3lambda/2 wavelength plates, 3rd aspheric lens 304e, 304f of 3rd incidence side 
polarizing plates, 304g of the 3rd liquid crystal panel for blue, and 304h of 3rd outgoing radiation side polarizing plates. 
[0040] And drawing 8 is the block diagram of the gestalt of other operations of the optical equipment of the liquid crystal 
projector of this invention. The source 400 of the white light to which the white light which has wavelength distribution of 
a light field is emitted as an parallel light as it is what used the S wave of the white light here and is shown in this 
drawing, The cold mirror 401 in which ultraviolet rays and an infrared field are made to penetrate among the light 
emitted from said source 400 of the white light, and only a light field is reflected, The ultraviolet rays / infrared cutoff filter 
402 which intercepts the light of an ultraviolet-rays field and an infrared field among the light reflected by said cold mirror 
401, Extract a red field from the light of a light field which passed through said ultraviolet rays / infrared cutoff filter 402, 
and an S wave is polarized. The 1st polarization transducer 403 which carries out a distributed exposure equally the 
right and left of the liquid crystal panel for red which correct the illuminance ununiformity of the S wave which polarized, 
and have the aspect ratio of 16:9, and near the interface, and generates red (R), Extract a green field from the light of a 
light field which passed through said ultraviolet rays / infrared cutoff filter 402, and a P wave is polarized. The 2nd 
polarization transducer 404 which carries out a distributed exposure equally the right and left of the liquid crystal panel 
for green which correct the illuminance ununiformity of the P wave which polarized, and have the aspect ratio of 16:9, 
and near the interface, and generates green (G), Extract a blue field from the light of a light field which passed through 
said ultraviolet rays / infrared cutoff filter 402, and an S wave is polarized. The 3rd polarization transducer 405 which 
corrects the illuminance ununiformity of the S wave which polarized, carries out a distributed exposure equally right and 
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left of the liquid crystal panel for blue, and near the interface, and generates blue (B), It consists of the color composition 
section 406 which compounds the three primary colors of R, G, and B which were generated by said 1st and 3rd 
polarization transducers 403-405, and irradiates them, and a projector lens 407 which is made to extend the three 
primary colors compounded in said color composition section 406, and is projected on a screen. 
[0041] Since said the 1st - 3rd polarization transducers 403-405 have the 1st - the 3rd polarization transducers 302-304, 
and this configuration of drawing 1 , the detailed explanation is omitted. Thus, it is as follows if the operation 
effectiveness of the optical equipment of the liquid crystal projector of constituted this invention is explained to a detail, 
referring to drawing 1 - drawing 7 . 

[0042] Here, drawing 1 is drawing showing the gestalt of the 1 operation of optical equipment which used the P wave. 
First, if the white light is emitted from lamp 300a of the source 300 of the white light which has wavelength distribution of 
a light field, the emitted light will be changed into parallel light through reflecting mirror 300b, and will be irradiated by the 
cold mirror 301 . 

[0043] Among the light to which incidence of said cold mirror 301 was carried out from the source 300 of the white light, 
the light of an ultraviolet-rays field and an infrared field is made to penetrate, only the light of a light field is reflected, and 
1st color separation filter 302a field which is the 1st polarization transducer 302 is irradiated. 

[0044] Said 1st color separation filter 302a extracts only the light of a red field from the light of the light field by which 
incidence is reflected and carried out by the cold mirror 301, it is made it to carry out total reflection through 1st total 
reflection mirror 302b of the 1st polarization transducer 302, and it irradiates 1st polarization beam-splitter 302c, and the 
light except a red field will be made to penetrate and will irradiate 2nd color separation filter 303a of the 2nd polarization 
transducer 303. 

[0045] the light of the red field reflected by said 1st total reflection mirror 302b is the interface of 1st polarization 
beam-splitter 302c, and all S waves are reflected - having - 1st total reflection mirror 302b leading - the - 1 lambda/2 
wavelength-plate 302b irradiates, and only a P wave passes through the interface and is. irradiated by 1st aspheric lens 
302e. the [ said ] - the S wave by which incidence was carried out to 302d of 1 lambda/2 wavelength plates is changed 
into a P wave, and is irradiated by the 302f of the 1st aspheric lens. 

[0046] On the other hand, 2nd color separation filter 303a of said 2nd polarization transducer 303 extracts only the light 
of a green field from the light of the light field which penetrated 1st color separation filter 303a of the 1st polarization 
transducer 302, and irradiates 1st polarization beam-splitter 302c of the 2nd polarization transducer 303, and the light of 
the light field except a green field will be made to penetrate, and will irradiate the 3rd polarization transducer 304. 
[0047] the light of the green field extracted from said 2nd color separation filter 303a is the interface of 2nd polarization 
beam-splitter 303b, and all S waves are reflected - having - 2nd color separation filter 303a - leading - the 
2lambda/2 wavelength-plate 303c irradiates, and only a P wave passes through the interface and is irradiated by the 
303d of the 2nd aspheric lens, the [ said ] - the S wave by which incidence was carried out to 2lambda/2 
wavelength-plate 303c is changed into a P wave, and is irradiated by the 303d of the 2nd aspheric lens. 
[0048] Moreover, after total reflection of the light of the green field which penetrated 2nd color separation filter 303a of 
said 2nd polarization transducer 303 is carried out through 2nd total reflection mirror 304a of the 3rd polarization 
transducer 304, it is the interface of 3rd polarization beam-splitter 304b. total reflection of the S wave is carried out, and 
it irradiates 3rd aspheric lens 304e having - a P wave - the interface - penetrating -- 3rd total reflection mirror 304c 
leading -- the - 304d of 3lambda/2 wavelength plates irradiates, the [ said ] -- the P wave by which incidence was 
carried out to 304d of 3lambda/2 wavelength plates is changed into an S wave, and is irradiated by the 304d of the 3rd 
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aspheric lens. 

[0049] Under the present circumstances, when there are not the 1st of said the 1st - 3rd polarization transducers 
302-304 - the 3rd aspheric lens 302d f 303c, and 304d, the [ said the 1st - 3rd polarization beam splitters 302b, 303b, 
and 304b and the 1st - ] - the light of the red (R) irradiated from 3lambda/2 wavelength plates 302d, 303c, and 304d, 
green (G), and blue (B), as shown in drawing 2 A Since it is divided into two by the 1st which has the aspect ratio of 16:9 
- the 3rd liquid crystal panel 302g, 303e, and 304g (C1) and incidence is carried out to them, there is much light (C2) 
lost around it. 

[0050] However, since incidence of the light is not bisected and carried out when an aspect ratio is 4:3 as shown in 
drawing 2 B, there is also little light which this loses. Thus, in the 1st - liquid crystal panel [ 3rd /g / 302 /,e / 303 /, and 
304g ] center line (A1) side, if light is bisected by the 1st - the 3rd liquid crystal panel 302g, 303e, and 304g and 
converges on them, as shown in drawing 3 A, an edge phenomenon will appear. Under the present circumstances, the 
illuminance by the side of the 1st - liquid crystal panel [ 3rd /g / 302 /,e / 303 /, and 304g ] center line (A1) falls rapidly, as 
shown in drawing 3 B. 

[0051] In order to amend a condition with such an uneven illuminance, said 1st [ the ] - the 3rd aspheric lens 302e, 303d, 
and 304e are located in the 1st - liquid crystal panel [ 3rd /g / 302 /,f / 303 /, and 304g ] front face, respectively, and the 
light which goes to said bisected core is made distributed right and left of the 1st - the 3rd liquid crystal panel 302g, 303d, 
and 304g, and near the interface. 

[0052] That is, this is explained with reference to drawing 3 - drawing 5 . Here, since the 1st - the 3rd aspheric lens 302e, 
303d, and 304e carry out the same operation, as shown in drawing 4 , only 3rd aspheric lens 304e is explained, it is 
shown in drawing 4 - as the [ 3rd polarization beam-splitter 304b and ] - when incidence of the S wave of a blue field 
is carried out from 304d of 3lambda/2 wavelength plates, 3rd aspheric lens 304e amends the illuminance which 
becomes low with the center line (A1) of the 304f of the 3rd liquid crystal panel like drawing 3 C, to the interface and 
right-and-left close-attendants side of the 304f of the 3rd liquid crystal panel, will distribute uniformly and will amend the 
quantity of light. 

[0053] Moreover, since contrast is raised, as shown in drawing 5 , as many light by the side of the main angle of visibility 
of the 304f of the 3rd liquid crystal panel can be used, contrast can be raised by locating the lens core (A2) of said 3rd 
aspheric lens 304e above the core of the 304f of the 3rd liquid crystal panel. 

[0054] Moreover, as other approaches of raising contrast, the 1st - the 3rd incidence side polarizing plates 302f, 303e, 
and 304f are used for said the 1 st - liquid crystal panel [ 3rd /g / 302 /,f / 303 /, and 304g ] front face, respectively. 
[0055] This is for degree of polarization (for it to be able to see by contrast) to fall rapidly as the incident angle of the 
light by which incidence is carried out to the 1st - the 3rd polarization beam splitters 302c, 303b, and 304b becomes 
large. 

[0056] Here, the 1st - 3rd incidence side polarizing plates [ 302f 303e, and 304f ] polarization direction should be in 
agreement with the polarization direction after passing through the 1st - the 3rd polarization beam splitters 302c, 303b, 
and 304b, as shown in drawing 4 . 

[0057] If the P wave irradiated from said 1st [ the ] - the 3rd aspheric lens 302e, 303d, and 304e is generated and 
incidence is carried out as it is shown in drawing 4 and the 5th, when it explains concretely The 1st - the 3rd incidence 
side polarizing plates 302f, 303e, and 304f As shown in drawing 7 A, it will be made in agreement with the polarization 
direction which passed through the 1st - the 3rd polarization beam splitters 302c, 303b, and 304b, and as shown in 
drawing 7 B, the 1st - the 3rd liquid crystal panel 302g, 303f, and 304g will be irradiated. 
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[0058] Thus, the light which incidence was carried out to the 1st - the 3rd liquid crystal panel 302g, 303f, and 304g, and 
polarized, i.e., a P wave, and an S wave will change the polarization condition according to the electrical condition for 
every the liquid crystal panels [ 1 -3rd /g / 302 /,f / 303 /, and 304g ] pixel. 

[0059] As shown in drawing 7 D, the P wave or S wave by which polarization modulation was carried out with said 1st 
[ the ] - the 3rd liquid crystal panel 302g, 303f, and 304g polarizes so that only 90 degrees may differ similarly to the 1st 
- the 3rd outgoing radiation side polarizing plates 302h and 303g, and the direction of rubbing that is a direction 
determinant of liquid crystal like drawing 7 C in 304h, and is irradiated by the color composition section 305. 
[0060] The light modulated according to red (R), green (G), and blue (B), respectively with the 1st - the 3rd outgoing 
radiation side polarizing plates 302h, 303g, and 304h of said the 1st - 3rd polarization transducers 302-304 is 
compounded by the color composition section 305, i.e., color composition prism, and expansion projection is carried out 
with a projector lens 306 at a screen. 

[0061] And drawing 8 is drawing showing the gestalt of the operation of everything but the liquid crystal projector optical 
equipment of this invention which used the S wave. Here, in order to reduce the magnitude of optical system, it is the 
approach of using a P wave and an S wave so that the 1st - liquid crystal panel [ 3rd /g / 403 /,f / 404 /, and 405g ] 
description of each red (R), green (G), and blue (B) may be suited. 

[0062] That is, if the white light turns into parallel light and is emitted from the source 400 of the white light, among the 
emitted light, a cold mirror 401 will make ultraviolet rays and an infrared field penetrate, will reflect only a light field, and 
will irradiate ultraviolet rays / infrared cutoff filter 402. 

[0063] Said ultraviolet rays / infrared cutoff filter 402 will intercept the light of an ultraviolet-rays field and an infrared field 
among the light by which incidence is reflected and carried out by the cold mirror 401 , and will irradiate the light of a light 
field in 1st color separation filter 403a field which is the 1st polarization transducer 403. 

[0064] Said 1st color separation filter 403a extracts only the light of a red field from the light of a light field which passed 
through ultraviolet rays / infrared cutoff filter 402, and irradiates 1st polarization beam-splitter 403b of the 1st polarization 
transducer 403, and the light except a red field will be made to penetrate and will irradiate 2nd color separation filter 
404a of the 2nd polarization transducer 404. 

[0065] 2nd color separation filter 404a of said 2nd polarization transducer 404 extracts only the light of a green field from 
the light of the light field which penetrated 1st color separation filter 403a of the 1st polarization transducer 403, and 
irradiates 2nd polarization beam-splitter 404b. The light of the light field except a green field will be made to penetrate, 
will carry out total reflection through 2nd total reflection mirror 405a of the 3rd polarization transducer 405, and will 
irradiate 3rd polarization beam-splitter 405b. 

[0066] since the light of the red field extracted by said 1st color separation filter 403a is the interface of 1st polarization 
beam-splitter 403b, total reflection of the S wave is carried out, it is irradiated by 1st aspheric lens 403e and a P wave 
penetrates the interface - 1st total reflection mirror 403c ~ leading -- the - it is changed into an S wave by 403d of 
1 lambda/2 wavelength plates, and 1st aspheric lens 403e irradiates. 

[0067] and - since the light of the green field extracted by said 2nd color separation filter 404e is the interface of 2nd 
polarization beam-splitter 404b, total reflection of the S wave is carried out and 2nd color separation filter 404a is led - 
the it is changed into a P wave by 2lambda/2 wavelength-plate 404c, and the 404d of the 2nd aspheric lens irradiates, 
and a P wave penetrates the interface and is irradiated by the 404d of the 2nd aspheric lens. 
[0068] since the light of the blue field reflected by said 2nd total reflection mirror 405a is the interface of 3rd polarization 
beam-splitter 405b, total reflection of the S wave is carried out, it is irradiated by 3rd aspheric lens 405e on the other 
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hand and a P wave penetrates the interface - 3rd total reflection mirror 405c - leading - the -- it is changed into an S 
wave by 405d of 3lambda/2 wavelength plates, and 3rd aspheric lens 405e irradiates. 

[0069] Here The 1st - the 3rd aspheric lens 403e, 404d, and 405e, and the 1st - the 3rd incidence side polarizing plates 
403f, 404e, and 405f of the 1st - the 3rd polarization transducers 403-405, Since the 1st - the 3rd liquid crystal panel 
403g, 404f, and 405g, and the 1st - the 3rd outgoing radiation side polarizing plates 403h, 404g, and 405h carry out the 
same operation as the technique of drawing 1 , the concrete actuation is omitted. The polarization direction of the light 
by which incidence is carried out to the 1st - the 3rd liquid crystal panel 403g, 404f, and 405g like drawing 9 is explained 
to the 3rd polarization transducer 405. 

[0070] it is shown in drawing 9 A - as the [ 3rd polarization beam-splitter 405b of the 3rd polarization transducer 405, 
and ] - when polarization of the light which passed through 405d of 3lambda/2 wavelength plates is an S wave, as 
shown in drawing 9 B, unlike the case where the polarization direction (b1) of the 405f of the 3rd incidence side 
polarizing plates and the polarization direction (b2) of the 405h of the 3rd outgoing radiation side polarizing plates are P 
waves, the include angle of 90 degrees will be accomplished mutually. 

[0071] Thus, the three-primary-colors light of the red (R) obtained through the 1st - the 3rd outgoing radiation side 
polarizing plates 403h, 404g, and 405h of the 1st - the 3rd polarization transducers 403-405, green (G), and blue (B) is 
compounded in the color composition section 406 which became by color composition prism, and expansion projection 
is carried out with a projector lens 407 at a screen. 

[0072] And generally a wavelength plate cannot carry out a proper role to the wavelength from which it separated from 
main wavelength. That is, when the function of a wavelength plate falls, the illuminance ununiformity in liquid crystal 
display optical system is worsened, so that it becomes far from main wavelength. 

[0073] Therefore, in order to decrease the depression of a wavelength plate and to spread a wavelength band, as 
shown in drawing 10 lambda/4 wavelength plate or lambda/2 wavelength plate The major axis (A) of the 1st two 
anisotropic substance (D1), and the major axis of the 2nd anisotropic substance (D2) (a), Or the include angle between 
the minor axis (B) of the 1st anisotropic substance (D1) and the minor axis (b) of the 2nd anisotropic substance (D2) can 
be constituted so that only theta may differ, and the ununiformity of an illuminance can be decreased. 
[0074] And as shown in drawing 1 1 , with the application of the configuration of drawing 1 and drawing 8 , it can be used 
for the optical system using red, green, lambda/4 wavelength plate 503 for blue, and the polarization beam splitter 501 . 
[0075] That is, if incidence of the light 505 of a light field is carried out from the source of the white light as shown in 
drawing 1 1 A, the light by which incidence was carried out is extracted to the field of an applicable color through the 
color separation filter 500, after the P wave of the light penetrates the interface of the polarization beam splitter 501 , it 
will be reflected through a total reflection mirror 502, and it will be irradiated by the applicable liquid crystal panel. 
[0076] And total reflection of the S wave is carried out in the interface of the polarization beam splitter 501 , it is changed 
into a P wave through the lambda/4 aforementioned wavelength plate 503, and after being reflected by the total 
reflection mirror 504, the changed P wave penetrates the interface of the polarization beam splitter 501 , and is irradiated 
by the applicable liquid crystal panel. 

[0077] Moreover, if incidence of the light 505 of a light field is carried out from the source of the white light as shown in 
drawing 11 B, the P wave of the light by which incidence was carried out will penetrate the interface of the polarization 
beam splitter 501, and incidence will be carried out to an applicable liquid crystal panel through a total reflection mirror 
502. And as mentioned above, total reflection of the S wave of the light 505 by which incidence was carried out is 
carried out in the interface of the polarization beam splitter 501 , and it is changed into a P wave through the lambda/4 
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aforementioned wavelength plate 503. The P wave changed with the lambda/4 aforementioned wavelength plate 503 
penetrates the interface of the polarization beam splitter 501 again, and is irradiated by the applicable liquid crystal 
panel. 

[0078] And the optical equipment of drawing 12 of the liquid crystal projector of this invention is the block diagram of the 
gestalt of other operations further. The source 600 of the white light which emits the white light which has wavelength 
distribution of a light field from lamp 600a, and makes the emitted white light in parallel light through parabola form 
reflecting mirror 600b as shown in this drawing, The mirror assembly 601 for making the light emitted from said source 
600 of the white light illuminate so that the aspect ratio of a liquid crystal panel 603 may be suited, The condensing lens 
602 for raising whenever [ of the light into which the path of the light which passed through said mirror assembly 601 is 
changed and which is irradiated by the liquid crystal panel 603 / condensing ], and a uniformity coefficient, It consists of 
a liquid crystal panel 603 which generates a chrominance signal by the light by which incidence is carried out through 
said condensing lens 602, and a projection lens 604 which carries out image formation of the chrominance signal 
generated with said liquid crystal panel 603 on a screen. 

[0079] And as shown in drawing 13 , said mirror assembly 601 makes a part of light emitted as an parallel light from said 
parabola form reflecting mirror 600b penetrate, and irradiates the condensing lens 602. Among the light reflected by half 
mirror 601a in which a part is reflected, and said half mirror 601a, infrared radiation and an ultraviolet-rays field are 
made to penetrate, and consist of cold mirror 601b which is made to reflect only a light field and irradiates the 
condensing lens 602. 

[0080] Thus, it is as follows if the gestalt of the operation of further others of the liquid crystal projector optical equipment 
of constituted this invention is explained with reference to drawing 12 - drawing 17 . First, if the white light is emitted 
from lamp 600a of the source 600 of the white light which has wavelength distribution of a light field, the emitted white 
light will turn into parallel light through parabola form reflecting mirror 600b, and will be irradiated by the mirror assembly 
601. 

[0081] Half mirror 601a with which said mirror assembly 601 was equipped is reflected by parabola form reflecting mirror 
600b, among the light by which incidence is carried out, the one half of the light is made to penetrate and irradiates the 
condensing lens 602, it reflects and the remaining one half irradiates cold mirror 601b. 

[0082] Among the light in which said cold mirror 601 b was reflected by said half mirror 601a, an ultraviolet-rays field and 
an infrared field will be made to penetrate, will reflect only a light field, and will irradiate the condensing lens 602. This is 
for controlling the temperature rise of the liquid crystal panel 603 by ultraviolet rays and infrared radiation. 
[0083] Said condensing lens 602 raises whenever [ of the light which passed through said mirror assembly 601 / 
condensing ], and a uniformity coefficient, and the liquid crystal panel 603 which has an aspect ratio of 16:9 like drawing 
14 B is made to condense. The light condensed by said liquid crystal panel 603 is modulated by the electric signal 
impressed to the liquid crystal panel 603, and expansion projection of the modulated light is carried out on a screen 
through the projection lens 604. 

[0084] Namely, if the function to half mirror 601a and cold mirror 601b of the relation of said parabola form reflecting 
mirror 600b and liquid crystal panel 603 and the mirror assembly 601 is explained more concretely The light reflected by 
said parabola form reflecting mirror 600b must be efficiently irradiated without loss of light by the liquid crystal panel, as 
shown in drawing 14 A, but in order to satisfy this condition, only the liquid crystal panel which has the aspect ratio (a) of 
4:3 is possible. 

[0085] Therefore, in order to illuminate most efficiently the light reflected from parabola form reflecting mirror 600b, half 
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mirror 601a and cold mirror 601b of the mirror assembly 601 are used for the liquid crystal panel 603 which has the 
aspect ratio of 16:9 without loss of light. That is, said half mirror 601a is located on the source 600 of the white light, and 
the same axle, as mentioned above, the one half of the light by which incidence is carried out from parabola form 
reflecting mirror 600b is made to penetrate, and the remaining one half is made reflected. 

[0086] The light which penetrated said half mirror 601a is irradiated by the 2nd field (A12) of the liquid crystal panel 603 
which has the aspect ratio of 16:9 as shown in drawing 14 B through the condensing lens 602, and the light reflected by 
half mirror 601a is equally irradiated by the 1st field (A11) and the 3rd field (A13) of a liquid crystal panel 603 through 
cold mirror 601b and the condensing lens 602. 

[0087] And in order to reduce the temperature rise of the liquid crystal panel 603 by said ultraviolet rays and infrared 
radiation, as shown in drawing 15 , the spectral transmittance of half mirror 601a and cold mirror 601b is set up. That is, 
as shown in drawing 15 A, half mirror 601a will express 50% of permeability in the range whose wavelength (lambda) is 
380nm - 780nm. 

[0088] And as shown in drawing 15 B, total reflection of the cold mirror 601b is carried out without transparency in the 
range whose wavelength (lambda) is 380-780nm, and it expresses 90% or more of permeability in the range the outside 
of it. 

[0089] Moreover, if the include angle (theta) of half mirror 601a and cold mirror 601b and (phi) are adjusted in order to 
adjust the ununiformity of the light irradiated by the 1st - the 3rd field (A11-A13), as shown in drawing 14 B, the 
ununiformity of the light irradiated by the liquid crystal panel 603 can be prevented. 

[0090] And drawing 16 is the block diagram of the liquid crystal projector optical equipment of this invention of drawing 
12 showing the gestalt of other operations further. It is the configuration which equipped the mirror assembly 601 with 
601 d of lambda/[ polarization beam-splitter 601c and ] 2 wavelength plates here so that the function and polarization 
isolation of half mirror 601a of said drawing 12 might be satisfied to coincidence. 

[0091] Namely, polarization beam-splitter 601c to which the P wave of the light emitted from the source 600 of the white 
light is made to penetrate, and total reflection of the S wave is carried out, It is what consisted of 601 d of lambda/2 
wavelength plates which the S wave by which total reflection was carried out is ON-shot [ wavelength plates ], is 
received [ wavelength plates ] through cold mirror 601b by said polarization beam-splitter 601c, and polarize a P wave. If 
the white light is emitted from lamp 600a of the source 600 of the white light which has wavelength distribution of a light 
field, the emitted white light will turn into parallel light through parabola form reflecting mirror 600b, and will be irradiated 
by the mirror assembly 601 . 

[0092] Polarization beam-splitter 601c of said mirror assembly 601 is reflected by parabola form reflecting mirror 600b, a 
P wave is made to penetrate among the light by which incidence is carried out, total reflection of the S wave will be 
carried out, and it will irradiate 601 d of lambda/2 wavelength plates through cold mirror 601b. The 601 d of the lambda/2 
aforementioned wavelength plates polarizes the S wave by which incidence was carried out to a P wave. Thus, the P 
wave which led in 601 d of polarization beam-splitter 601c and lambda/2 wavelength plates is condensed effective in the 
liquid crystal panel which has the aspect ratio of 16:9 through a condensing lens. 

[0093] Now, in such optical equipment, whenever [ of lamp 600a / condensing ] appears, as shown in drawing 17 . That 
is, when [ whenever / condensing / central / a part for the summit of (I) ] it is 1 , whenever [ condensing ] falls and, at the 
end, becomes about about 1 / 3, so that it goes on the outskirts. For the property of such lamp 600a, whenever [ of the 
light by which outgoing radiation is carried out with the mirror assembly 601 / condensing ], (I) has distribution like 
drawing 1 8 and has effects of some on the homogeneity of light. 
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[0094] Therefore, as a better means for raising the homogeneity of light further, as shown in drawing 19 , the structure of 
a mirror assembly is improved. This is the gestalt of the 1 operation whose homogeneity of light improves, and by not 
dividing light by two half mirrors, but installing at least four or more half mirrors in the mirror assembly 601 , and dividing 
light into it like drawing 12 mentioned above, explains it concretely below. 

[0095] And the same sign is attached and explained to the same part as drawing 12 . That is, the 1st in which the one 
half of the light emitted from the source 600 of the white light is penetrated and reflected, respectively - the 4th half 
mirror 60-63 are set by the magnitude of parabola form reflecting mirror 600b of the source 600 of the white light at the 
include angle of 45 degrees, and the mirror assembly 601 is installed. And cold mirror 601b is installed in the maximum 
outline of said mirror assembly 601 . 

[0096] Thus, 0.5 is most penetrated with the half mirror 60 and 61 of an eye, i.e., the 1st and 2nd half mirror, by the light 
to which the constituted mirror assembly 601 is first emitted from the center section of lamp 600a and which has 
whenever [ highest condensing ], the condensing lens 602 irradiates, it is reflected and incidence of the 0.5 remaining is 
carried out to the second half mirror [ 3rd and 4th ] 62 and 63 that is,. 

[0097] 0.25 reflects the light of 0.5 to which incidence of said 3rd and 4th half mirror 62 and 63 is carried out from said 
1st and 2nd half mirror 60 and 61, the condensing lens 602 is irradiated, and the 0.25 remaining irradiates the 
condensing lens 602 through cold mirror 601b of the maximum outline. 

[0098] And not through the 1st and 2nd half mirror 60 and 61 of a center section, incidence of the light emitted from the 
outline of said lamp 600a is immediately carried out to the second half mirror [ 3rd and 4th ] 62 and 63 that is, and it is 
reflected by the above approaches, and toward the condensing lens 602, it will be reflected by cold mirror 601b of the 
maximum outline, and one half will face to the condensing lens 602. 

[0099] Distribution seems to be drawing 20 whenever [ of the light which faces to the condensing lens 602 through such 
a process / condensing ]. That is, drawing 20 is the result of the light which came out from the center section of lamp 
600a changing with mirror assemblies 601 , drawing 20 B shows the result from which the light which came out of the 
outline of lamp 600a changed with mirror assemblies 601, and drawing 20 C shows distribution as these grand totals 
whenever [ of the light by which incidence is carried out to the condensing lens 602 / condensing ]. 
[0100] And drawing 21 is drawing of this invention showing the gestalt of other operations further. This shows the gestalt 
of the 1 operation whose homogeneity of light already improves further by not dividing light by four half mirrors, but 
installing at least six or more half mirrors in the mirror assembly 601 , and dividing light into it like drawing 19 mentioned 
above. And the same sign is attached and explained to the same part as drawing 19 . 

[0101] The 1st in which the one half of the light emitted from the source 600 of the white light is penetrated and reflected, 
respectively - the 6th half mirror 60-65 are set by the magnitude of parabola form reflecting mirror 600b of the source 
600 of the white light at the include angle of 45 degrees, and it installs in the mirror assembly 601 . And cold mirror 601b 
is installed in the maximum outline of said mirror assembly 601 . 

[0102] Thus, 0.5 is most penetrated by the eye 60 and 61, i.e., the 1st and 2nd half mirror, by the light to which the 
constituted mirror assembly 601 is emitted from the center section of lamp 600a and which has whenever [ highest 
condensing ], the condensing lens 602 irradiates, it is reflected and incidence of the 0.5 remaining is carried out to the 
second half mirror [ 3rd and 4th ] 62 and 63 that is,. 

[0103] 0.25 reflects the light of 0.5 by which incidence is carried out from said 1st and 2nd half mirror 60 and 61, said 
3rd and 4th half mirror 62 and 63 irradiates the condensing lens 602, and the 0.25 remaining carries out incidence to the 
third half mirror [ 5th and 6th ] 64 and 65 that is,. 
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[0104] 0.125 reflects the light of 0.25, and it is made for said 5th and 6th half mirror 64 and 65 to face to the condensing 
lens 602, and is made for the 0.125 remaining to face to the condensing lens 602 through cold mirror 601b of the 
maximum outline. 

[0105] And not through the 1st and 2nd half mirror 60 and 61 of a center section, incidence of the light emitted from the 
interstitial segment and outline of said lamp 600a will be immediately carried out to the second, the third, i.e., the 3rd, - 
the 6th half mirror 62-65, and it will face to the condensing lens 602 by cold mirror 601 b of direct or the maximum outline 
through reflection and transparency by the above approaches. 

[01 06] Distribution should be shown in drawing 22 whenever [ of the light which faces to the condensing lens 602 
through such a process / condensing ]. That is, drawing 22 A is the result of the light emitted from the center section of 
lamp 600a changing with mirror assemblies 601 , drawing 22 B shows the result from which the light which came out of 
the interstitial segment of the center of lamp 600a and an outline changed with mirror assemblies 601 , and drawing 22 C 
shows the result from which the light which came out of the outline of lamp 600a changed with mirror assemblies 601 . 
[0107] Drawing 22 D is these grand totals, and shows distribution whenever [ of the light by which incidence is carried 
out to the condensing lens 602 / condensing ]. Thus, whenever [ of light / condensing ] improves by subdividing and 
installing a half mirror in the mirror assembly 601 . 

[0108] And drawing 23 is the block diagram of this invention for raising lighting effectiveness showing the gestalt of other 
operations further while simplifying the components of optical system. The lamp 700 for this to acquire the white light 
and the parabola form reflecting mirror 701 for making the white light emitted from said lamp 700 in parallel light, The 1st 
and 2nd total reflection mirror 702,703 in which the light from which it is installed at right angles to the shaft of light 
reflected with said parabola form reflecting mirror 701 , and separates from the parabola form reflecting mirror 701 is 
reflected again, The path of the light emitted with said parabola form reflecting mirror 701 is changed, and it consists of 
condensing lenses 704 for raising whenever [ of the light irradiated from a liquid crystal panel 705 / condensing ], and a 
uniformity coefficient. 

[0109] Thus, in the optical system of constituted this invention, the light emitted from a lamp 700 will pass the parabola 
form reflecting mirror 701 for making parallel light, and will go to the liquid crystal panel 705 side which displays a video 
signal. 

[0110] Under the present circumstances, if light goes to the upper part of the parabola form reflecting mirror 701, the 
light reflected in parallel by the parabola form reflecting mirror 701 will be reflected by the 1st and 2nd total reflection 
mirror 702,703, incidence will be carried out to the reflective location of the parabola form reflecting mirror 701 , and 
incidence of that light will be carried out to the start location again begun with the parabola form reflecting mirror 701 , i.e., 
a focus. After passing a focus, it is again reflected in parallel light by the parabola form reflecting mirror 701, and is 
efficiently condensed by the liquid crystal panel 705 of a configuration of being different in every direction through the 
condensing lens 704. 

[01 1 1] And drawing 24 is the configuration of not installing perpendicularly the 1st and 2nd total reflection mirror 702, but 
unlike drawing 23 installing so that it may counter at 45 degrees, andacquiring the above effectiveness. 
[01 12] The light emitted from a lamp 700 leads the parabola form reflecting mirror 701. Namely, with parallel light If light 
goes to the upper part of the parabola form reflecting mirror 701 toward the liquid crystal panel 705 side which displays 
a video signal in this case It is reflected by said 2nd total reflection mirror 702, and incidence of the light reflected in 
parallel by the parabola form reflecting mirror 701 is carried out to the 2nd total reflection mirror 703. Incidence of said 
2nd total reflection mirror 703 is carried out to the start location which begins again the light by which incidence was 
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carried out through the parabola form reflecting mirror 701 from the 1st total reflection mirror 702, i.e., a focus. 
[0113] After passing a focus, it is efficiently condensed by the liquid crystal panel 705 of a configuration of that it is again 
reflected in parallel light by the parabola form reflecting mirror 701 , and is different through the condensing lens 704 in 
every direction. 

[0114] And unlike drawing 23 and drawing 24 , drawing 25 locates the 1st and 2nd total reflection mirror 702,703 on a 
straight line at 45 degrees. By locating a half mirror 706 by whenever [ isogonism ] between the 1st and 2nd total 
reflection mirror 702,703 The one half of the light of an interstitial segment can be made to be able to penetrate, one half 
can be reflected, and a liquid crystal panel 705 can be made to condense the reflected light too through the 3rd total 
reflection mirror 707 located at 45 degrees. Moreover, drawing 26 is drawing 25 and a similar concept, locate a half 
mirror 706 only in an interstitial segment, and the one half of the light of an interstitial segment is made to penetrate, it 
can be made to be able to reflect, one half can reflect the reflected light by the 3rd total reflection mirror 707, and a liquid 

■ 

crystal panel 705 can be made to condense it too. 
[0115] 

[Effect of the Invention] As explained to the detail above, after carrying out color separation with a color separation filter 
according to this invention, The engine performance of a wavelength plate improves by using a polarization beam 
splitter, lambda/2, or lambda/4 wavelength plate. The heterogeneity of whenever [ condensing ] is prevented by the 
aspheric lens, make different the core of an aspheric lens, and the core of a liquid crystal panel, or the polarization 
direction of the polarizing plate in front of a liquid crystal panel is made the same as the polarization direction which 
passed through the polarization beam splitter. When making it only 90 degrees differ similarly to the direction of rubbing 
which is the direction determinant of a liquid crystal molecule of a liquid crystal panel It is effective in the ability to 
prevent the degree-of-polarization fall of a polarization beam splitter as well as contrast improving by using a polarizing 
plate for a liquid crystal panel order light path. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the optical equipment of the liquid crystal projector 
of this invention. 

[Drawing 2] The condition that light is irradiated by the liquid crystal panel according to the illumination system of 
drawing 1 is shown, and drawing showing the incidence condition of a liquid crystal panel that (A) has the aspect ratio of 
16:9, and (B) are drawings showing the incidence condition of a liquid crystal panel of having 4:3 aspect ratios. 
[Drawing 3] Drawing 1 shows the condition that the light of the light source converges on the core of a liquid crystal 
panel, and drawing in which (A) shows the illuminance non uniformity condition on a liquid crystal panel, drawing in 
which (B) shows the relation between the axis of abscissa of a liquid crystal panel and the illuminance of a liquid crystal 
panel, and (C) are the explanatory views which amended the quantity of light in the fixed condition with the aspheric lens. 
[Drawing 4) It is an explanatory view for making the uniformity coefficient of the light irradiated by the liquid crystal panel 
of drawing 1 form. 

[Drawing 51 It is an explanatory view for raising the contrast of the optical system of drawing 1 . 
[Drawing 61 It is drawing for explaining drawing 5 . 

[Drawing 71 It is drawing showing the incidence side /the outgoing radiation side polarization direction, and the direction 
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of a rubbing layer of a liquid crystal panel by the travelling direction of light. 

[Drawing 8] It is the block diagram showing the gestalt of other operations of the optical equipment of the liquid crystal 
projector of this invention. 

[Drawing 91 It is drawing showing the polarization direction of the incidence side polarizing plate by drawing 8 , and an 
outgoing radiation side polarizing plate. . 

[Drawing 10) It is drawing showing lambda/2 wavelength plate of drawing 8 , and is drawing in which (A) shows a block 
diagram and (B) shows the relation of the major axis and minor axis of the anisotropic substance of (A). 
[Drawing 11] It is the block diagram showing the gestalt of other operations of the optical system which does not use 
lambda/2 wavelength plate of drawing 1 0 , but uses lambda/4 wavelength plate. 

[Drawing 121 It is the block diagram showing the gestalt of other operations of the optical equipment of the liquid crystal 
projector of this invention. 

[Drawing 13) It is drawing showing the optical system of drawing 12 in a detail more. 

[Drawing 141 It is for explaining drawing 13 and drawing showing the lighting condition of a liquid crystal panel that (A) 

has the most effective aspect ratio by the parabola form reflecting mirror, and (B) are drawings showing the lighting 

condition of a liquid crystal panel of having the aspect ratio of 16:9 with a parabola form reflecting mirror. 

[Drawing 15) The permeability of the light by drawing 13 is shown and drawing in which (A) shows the spectral 

transmittance of a half mirror, and (B) are drawings showing the spectral transmittance of a cold mirror. 

[Drawing 1 6) It is the block diagram of the optical equipment of the liquid crystal projector of this invention of drawing 12 

showing the gestalt of other operations further. 

[Drawing 17) It is drawing showing distribution whenever [ condensing / to the distance of the light source of drawing 1 3 ]. 
[Drawing 18) It is drawing showing distribution whenever [ of while being based on the half mirror and cold mirror of 
drawing 13 / beam condensing ]. 

[Drawing 1 9) It is the block diagram of the optical equipment of the liquid crystal projector of this invention of drawing 12 
showing the gestalt of other operations further. 

[Drawing 20) It is drawing showing distribution whenever [ of drawing showing the result from which drawing showing the 
result from which the light by which (A) was irradiated from the center section of the light source changed with mirror 
assemblies, and the light to which (B) came out of the outline of the light source changed with mirror assemblies, and 
the light by which incidence of (C) is carried out to a condensing lens / condensing ] by showing distribution whenever 
[ of while being based on the mirror assembly of drawing 19 / beam condensing ]. 

[Drawing 21) It is the block diagram of the optical equipment of the liquid crystal projector of this invention of drawing 1 9 
showing the gestalt of other operations further. 

[Drawing 22) It is what shows distribution whenever [ of while being based on the mirror assembly of drawing 21 / beam 
condensing ]. Drawing showing the result from which the light by which (A) was irradiated from the center section of the 
light source changed with mirror assemblies, Drawing showing the result from which the light to which (B) came out of 
the center of the light source and the interstitial segment of an outline changed with mirror assemblies, Drawing showing 
the result from which the light to which (C) came out of the outline of the light source changed with mirror assemblies, 
and (D) are drawings showing distribution whenever [ of the light by which incidence is carried out to a condensing lens / 
condensing ]. 

[Drawing 231 It is the block diagram of the optical system of the liquid crystal projector of this invention showing the 
gestalt of other operations further. 
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[Drawing 24) It is the block diagram showing the gestalt of other operations of the optical system constituted so that the 
total reflection mirror of drawing 23 might not be made perpendicular but it might counter at 45 degrees. 
[Drawing 25] It is the block diagram of the optical system which constituted the total reflection mirror of drawing 23 from 
45 degrees on the straight line showing the gestalt of other operations further. 

[Drawing 261 It is the block diagram of the optical system which the half mirror was located only in the interstitial 

segment of drawing 23 , and was constituted showing the gestalt of other operations further. 

[Drawing 27] It is the block diagram showing the 1st example of the optical equipment of the conventional liquid crystal 

projector. 

[Drawing 28] It is drawing showing the polarization condition in each liquid crystal panel order side before the P wave by 
the polarization beam division means of drawing 27 and an S wave carry out incidence. 

[Drawing 29] It is the block diagram showing the 2nd example of the optical equipment of the conventional liquid crystal 
projector. 

[Drawing 30] It is the sectional view showing the optical system of drawing 29 in a detail more. 
[Drawing 31] It is the detail drawing of the reflective means for explaining drawing 30 , and the top view of an ellipse 
form reflector and (C of the side elevation in the condition that, as for (A), the ellipse form reflector and the circular 
reflector were combined, and (B)) are the top views of a circular reflector. 

[Drawing 32] It is the block diagram showing the relation between the arc rod of drawing 30 , and an ellipse form 
reflector. 

[Description of Notations] 

300 -- Source of the white light 

301 -- Cold mirror 

302 -- The 2nd polarization transducer 
302a - The 1st color separation filter 
302b ~ The 1st total reflection mirror 
302c - The 1st polarization beam splitter 
the [ 302d- ] - 1 lambda/2 wavelength plate 
302e - The 1st aspheric lens 

302f The 1 st incidence side polarizing plate 

302g - The 1st liquid crystal panel 

302h -- The 1st outgoing radiation side polarizing plate 

303 -- The 2nd polarization transducer 

304 - The 3rd polarization transducer 

305 -• Color composition section 

306 - Projector lens 

601 - Mirror assembly 

602 Condensing lens 

603 -- Liquid crystal panel 
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SS&4:, M!BfcS*54:{iftfc"-A#Ii»5>AS*£n 

S SSfciiftStf SAttffllfilTflgi:, MHBAWiHilfttS 

^i-s^i!^*^ wmm^^jivm^m^rtrc 20 

fre^-rs^^^-rsii**! 5fB«©$ B s B x 
[S ** 17] $2 mft^Wi^mtm 1 

tJSU *0g«3ftfcP«Kcfc9^£tifc»feE^& 

[fi** is] is 3 wtm$&m,t'% 1 »¥a 30 

L T t s t s fi** 

[!S** 1 9 ] A/2 SMXli A / 4 &5 

4:£#1i4:1-3iS** 1 6!B1cO$! B e 1Xpv'* 
x?*-coft^gft> 

[ft** 2 0 ] msmyt tr- i»#w»Rtf Sfts-ea 
snfc p&oxi**s»*'p'L^<ojs«^-«ii i &ffi 

[!!** 2 1 ] «*^*;Hc AMZrLZKVffiyttf s 

Afttd«igiaj^{iiJii7 i d«»<s^[R) 
p$tx°&5M-e}£im%*), fflS9o° ©ass/a 

tmm 1 6 e«©«*xn s?i * *-©ft¥SHo 50 



[is** 2 3 ] Hr«5t««©»ft^***-r* e&ft 

^*M^/<*/i/©«ttJ*fc£fc-&'C sawt s fc&© 5 

©«»£«*. , jaw « n 3 )to«)ta t 

- % ft ± $ * 3 fc tb © n > r y i/ > XU y X i: A, 

[11**24] 5.7-7 -by? v -a, mz&&KW- 
^m^^^yr'y^y^iyyx^m^r, 16:90 

arsftfctt©^ sR^«nstf*n«s««)aifi«-&Rr 

c 4: *«p» f 5 II** 2 4 f Eloign Xp 5> x * £ - 
©ft^gB,, 

[§1**2 6] A-757-«$S^3 8 0~7 8 0 
nm©fEBT* 5 0 %*aBif"* C i:%#H![i:-r?.IS*JR 2 

[fS**2 7] 3-;I/K55-{i»fi^3 8 0-7 8 

9 o %&L±*&m?z c t*¥fmt?%tm%i2 4 mm 

[lft**2 8] Stft/<*;Hc!Sftr«n*}tt0^iS-* 

c 4: ZftWL £ * % m ** 2 4 Xti 2 7 eKOf&H Xp ^ 

[11**2 9] 57-7-feyXy-fi, jlifflBttlMK^ 

y^y^U^XtHMtL, S jft»4 s * * e - 

±SW«-i±?> a-rtf F 59.-4:, SuIBp-^ F 59-T* 
RttStirz S ift* PKtcfS^^^TP yfyj/y^ l/> 

•T 3 11**2 3fB«O^BlXP^x^^-©^g@o 

[11**3 0] ay^yi/y^i^yXmmmuyX 
[fS**3 i] 59-7-tyXU-li, SiBsefeTtJB 

<d oiwt*M9uc¥ftiiMm-z-& ^yfy-yy^'u y x 
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[lS*ffl3 3] ZOO¥ffiT«$tl, 
[tf3<93 4] /^7 57-0«'&ft[ttt4 5° 

*ci:*1f«fc1-*fiWUg3 2Xti3 3 f Bigwigs! 7 □ 

[fi*JK3 5] -«©/>-759-ttef&3l6«ORIW 

gp^tcfist- s c t 1 t % mtm 3 2 iBiM.11 

7p5>x**-©)1C¥3SI!. 

±fcffiHU £2tti:8J3;tt©M-757-W:S&J£ii 

« 3 3 IB«©?&&7n ^x * ^-©Jt^SBo 

ytzuRftim. mamms.^m^ y^y^y-ruy 
imxm 8] ^s»t^7-^7 i dM{cwbTffla4 5 

a 3 7 EHOttft^a 7 x 7 2 -O^gfflc 

CIS#«3 9] SKS2iB»55-*4 5 , T- 

fto^SNifcffls-^tfttEWs-e, ft fcft 

J&45 1 T-j£B£#fc|g3 3 >£#t^-£;fiUT$Jl^ 

7 SB*©«Ji7*n 7"x 7 7-<Dft^S« 0 
Cffi*S4 0] 3fcWl£/v-7S5-*4 5° "T?ffiHS 

^cDR»t$tlfc7 l c^Wli:WLT4 5° T'{4fiLfcm3 

ctfc&mfc-fSfl^gS 9fB«©i« f II7 , n7x7 2- 



[0 00 1] 



* tare, iOBKii/vf^a 7-T K tr 3 

**i«*S-&T*fi*OttlilfiT&tf 3 7 h 7X b <D{& 
T*m±? 5 ffi A 7°a -7 ; i 7 7 -©ft^&ltc wr § t, 

[0 0 0 2] 

[fiHSOSffi] fit*, «*7 , u3>i**r-0ft*StH 

sfifeftig loot, BtiBefe^s i oo*^M«n 
s i o i mmm i »ti£-.MMW#a i o i 

LfcPS^SlfefC^-r^mi A/2$g«l 0 2£, 
HflfBmi A/2&SS1 0 2£iICTg&$ftfcSi&© 
3>gp^S#f?Hi:S^ l 5 5- l 0 3 i:, MfBIS l 
£E&5 7-l 0 3T^£ftfcS$i:ff!lfiifttf-A 
20 l 0 l P> 3>£t* $ ft S S<D-giS^rMil £ * 

awoss*Kflt«-a-*sife^*7'c;i/^-i 04 

fc, tmm l fe#Hf7^l/7- l 0 4 -p-g&K&tSftfc 

s»*£ESts#s£2£si*5 5- 107^ ssiBrn 

ife#*7-c;l/*-l 0 4*H!iiLfeSifi[©-gP%a3i 

&tfESfS-£382fe#K7-frt/*- 1 0 5 t, 1515^ 
2^SW5^-1 0 7-£RW£ft/cSi£tci;t>fil7 1 cg!8 
?4afc*fe (R) O^^xitSI 1 ffifi^*^ 1 0 8 
fc, MIB^2fe^gt7<';l/^- 1 0 5 TS#tSt>'Sii$ 

n/csi^{cj;t){i7 l e^p^n^fe (g) Rtffife 

30 (B) C^MtSSZ, S3i B W;H 0 6, 1 
0 9 t, MIB^ 2,^3 mgh/H-)l 1 0 6, 1 0 9 £9 

i;Tffl3te«w«nfeiSfe (r) Rtf^fe (c) o 

50 Sifi^jsK-rsfe^^-r^-i lot, buIBIS 

3jg B a B /^*;H 0 9^ilDTfi^P^nfcWfe (B) 
©)t» S)S%3>Slt$-a5^3 3>S#t57- 1 1 

it, Miai??33>Km7- 1 i l-esit^n/cWfe 

(B) ©S«*Piftfcgjft£-£582 A/2&gffil 1 
2t, ffiES 2 A / 2 fcftft 1 1 2%WUTmW&ntc 

40 fc*fe (R) , ^6 (G) (OS 2 fl 

T^-A^twiai 1 3t, Btfam2<iJttr-A^iii¥ 

51 l 3T*a«&tfR3*#ftfcPifci:S8*x*U-y 
±(cffi?SSIt$Hi§lS* i tU>Xi l 4 2:A«&Mft2tiT 

[0 0 0 3] CCD=t:^tC«fi!c?nfd^*©fK B a BXP^x 

ttiHWHWe, ffi i fi^tr-A^sij^is i o i tcx*f 

50 [0 0 0 4] HuIBfife^ilS l 0 0*>5»lt«nfe«H:S 



Ik 



(5) 
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i Mfte-A#siJ¥ST\ s &£Tfcmtim i fe^m 

[0005] huib^ i mKv-i±ft%mz i o i (omn 
g$£ti, ^©si&jaifn^i^^-i 0 3^ii;t 

-So 

[0006] mmmi^my^^-i 04^1^ 

EltSv- 1 0 3%ffli;TAW£tlfc Sft£f! lfilftt: 10 

sj, (g) fcwfe (b) *wr«3t*aas 

(R) fc#rSft*aS2£R*t5 7-l 
0 7 ^JiUTSW^-liTm 1 »ft/<*/b 1 0 8 fcjRW* 

So 

[0 0 0 7] -?• LTv mW&2&ji®~7 << 0 5 
«sB 1 fe#8S7 -f 1 0 4 %mc S 0$ 

(B) ££-f*)t*8ia£'eT£3«,f|/<*;I/l 

0 9»tfiglt-rSfcfct)t, S$<D-g|5, OlDife 20 
(G) *W"r53t*SI**-&Tm2»fi/^;H 0 6tC 

JBUfTSCfcK:**. 

[0 0 0 8] CO^SfC, ^2^Slt^7-l 0 7£H 
1,^26^7^^-104, 105KJ:»>$1~ 
|g 3 BcH'**^ 1 0 8, 1 0 6, 1 0 9 Ic^ft? tl*fe 
(RK *§fe (C) , frfi (B) Otttf^JVetlSMK 

[0009] Mismi~^3?g^/^;H 0 8, 10 

6, i 0 9KXM-£rLfc. mxznrzyt, -D%K)smz 

^l~S3i a B B^H 0 8, 1 0 6. 1 0 9€IIl* 30 

So 

[0 0 10] mZWiU S2 8i/U;H 0 8, 106 

©rawra^KJ:** lawsm* wtx. is*: sms. 

sStt£3£KtU7-i i i *iii;T^jgt*$nm2 
a/2^s«i 1 2esas*«ns. 

[ooi l ] «HEft*J«7^;l/*- 1 l otiSg l 

*;n o 8<Dm%.#if6mc&%* ffiy£g.mztifcfc& 40 

(R) <D9L S&*j83i£-«2\ »2«a/<*;H 

1 1 3KR8ftff SCfcJCftS. 

[0 0 12] ■?• LT, tuie^2 A/2SSI1 1 2 tt£ 
3£KSU7— 1 1 lT?EI*£*aTAW<*ft£S«J&S 

1 1 3fC{fJff So 
[0 0 13] BP'S, 02 8t£,TCf <fc^C gn~§S37& 

n^n/ 108, 106, io 9»cftj£#0]jjn£tt5 so 
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B#, *7Yh (wh i t e) ttffi$KA/<*/l''?J|£-4- 
5y-v^77^t-K (Norma 1 Black 

Mode) fCfcfLTltttB'fSfc, jfc"f»3«ft/<*;l< 

i o 9icmtti2ftrcsmmKvm<Dmt&ucMr&L 

2A/2S&K1 1 2^aUTP^C|^$n^2fl7 l f: 

tf-A#fj?ai 1 3»cjgitsnSo 

[0014] fit, mEmu »2«ft/<*;H 0 

8, i o 6 fcUfcsstifr&fiiiT'-f i o*si; 

t, mmm 2 ojjt tf-^^fij^s 1 1 3 itm 2 a / 2 & 

5&1 1 2T$E^$n/cPS^5Sji$^T^uyXi 

1 4fCj»8ttU 6^lS7+/I/*-l 1 OX-XZSZtlZS 

So 

[0 0 15] ?LT, fiuifflaftbVXl 1 4liSg2<lft 

e- A»9J¥ s 1 1 3 -rasas tfg&ra ftfc p a t s & 

fc«fc 5*312 A/2 l 2£S2lifttf-AftfJ 

^ai 1 3tiHt$((DffiB B B /u^wc^n^nHo(Dfs^ifi 

[0 0 16] ^LT, 02 9{it£*©iKB:/n$?x** 

-CQft^gCQg? 2 fD#J<7>lg$0, 0 3 0 Itm 2 9 <F>% 
¥&£«fc?)3¥*fflfc:jjsl<fcKrffiEk 0 3 Ui0 3O%WW 

0 0£, &&lB7:/72 0 0fr5ttSfStlSGfift : & I PfT 
)t»cffi*fllP3^SWS2 0 1 HtjKff R«S#tf§2 0 

1 frZftnzftznfcMz&zmtixM^z 0 2 a, tu 

3B«P3^satS2 0 1 *iii;rfli)tsnfcjt©SK*s 
^u^2o 4 tc^it^ns^omTts^^-s^ 

y*yy>fl<yX2 0 3fr6J&3tSftfcttfc«fc!>fflttSS» 
StlfcR. G, B<0ft££$t-§$ a B B m-.H'2 0 4 fc, 

R, G, BCD^X^'J->2 0 6±&dg#S#5l9£f 
UyX2 0 5 i:^P.^^tlTt^ 0 
[0 0 17] C<D£?lCffil&lEftrcU*<Dmgh7ui;x. 

jg#Jil2 0 2*mcTm7ft.fcft?rc'&, KA/^;l/2 

0 4 ©««ltRtf*WSllft«fc*6i;T*ft/<*/I/2 0 4 
tcP,B| : t$n57 1 6CO^-9--f'X^0 3 1 BRtfH3 1 CO 
«fc3fcSlfi|5*nT3yr>-»'yuyX2 0 

[0 0 18] IP*,, CtlZMtWrnKfifflltZt, HulBv 
>7 , 2 0 0^6ftftf?nfcefiJt (a) (iflfH$£ftN8 

2 0 i^jii;T¥tT7 l e^^ornyT f y^yxu>'X2 

0 3 tcffitozti, BfjiB«R»R#tt§ 2 0 1 ^nnsae 
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yt (b) , ( c ) im&R%$i2 o 2E«kDHE*tstt 

2 0 0 a £ii 0 ft RJfr£8*8§ 2 0 lT'WftE&o 
3yr^^y^UyX2 0 3 tttilRf&Slfffi 2 0 1 atf 
2 o 4ES8tff 5CkE&£„ 

[0 0 19] 

iffflifiPfflkL & o b? LfrL&tf6, ceo* 
00j0«fc3fc, A/2ffifi^fiSWgP(CiSS*hTV>S 10 

SOT, ip£>KgEttLTi8^iftSTfcSS£KKfi« 

[0 0 2 0] JtejB^SttWStifcilfaWfTJtrft 

w^at «fc t> Gift 2 n fcftofift&tf * n> **;HDta& 

[0 0 2 1] *LT\ 8fc#fiD»2©Pfc*l^T»4, fife 20 

Dffg|*SftTttiii/<*rt/EiRjfr 5 c k 
[0022] c©J:5ft#8T«fl/<*;l/lcJHW*ftfc 

F^X/2 0 0C0T-^#t±, 0 3 2E^r«fc3E, * 

^20 o brtotis^&^ji&iif^nso 

[00 2 3] «oT, H3 0©RJ&KS*SEJ:»)ESf£ 30 

[0 0 2 4] fcT, *«W©BW»±C©«fco&t£*© 
IBIIBj££jB*T 1 6 : 9©*WJt*fc"$"*/vrfc:s?a V 

[0 0 2 5] *«WOfftoaW«fe^«l», «3t4WJ# 
ISt A / 4 A/2 &ft«£^ffl LT)t<DfiJffl 

$> o 

[0 0 2 6] *5SWOS5»cfl!!©aWtt^3SOfil5ia% 
-So 

[0 0 2 7] *5gB^©?5fcfficDi n D{i^ B ia^Mfl7 1 6 
[0 0 2 8] #8W©S&Ete©BWH:)fc^E2M*ffi 50 
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U:/X£<£/8LTft©i3H4£fa±£tf3CkE;&5o 

[0029] *mfi(D-£<bM&(Dgmm¥&(D=.7- 

[0 0 3 0] 

-5 a fe^ii k , Hut e a sMMfr z mm $ n fc mmtfr 6 

«0JB**£--*ia U 1 6 : 9QlRttJt%4tr&ttA 

mimm-mb, mu&&mkfr*imznr&wtfr 

p K©M8W-*ii U $ B B B ^*,i/ £ D££ao"tiWffi 

at, WEiBi~iB3fli3ttaaft?ST»ff6nfcjSftx & 

[003 1 ] *?P£©aw%iij&i-3fc&©ft!2©?a 
ti, ^ftffi«©»s#**#f sefeftask, miss 

$©ft£iissT-r s^^/*^ii«7 4 jw-^m 
)tee»6ft*»jiLTSS[(cai)tt«*, ^©{gft^nfcs 

$©j$Jt^-%iS U 1 6 : 9 tomffltZti* 

/ < *;l/©fc&a tf «ff ffiififc E ^ E Wt 5 m 1 

sosae^-^ifi l, ^ B B B /u^KD£feayw®5fi 
1, jB3«3ifi«»^aT»&nfe*, fffe^isc-r 
[0032] *»woaw*ais-rsfei&©«6Efl6o 

7-bfrt>m®.-&n% 0 

[0 0 3 3] *«W<0«SEfl!i<DSW%3SB)l-r«fel6O 
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mBfiMmfrmcmftyttD pfozmms^ y^y^y 

BuIBn-^F^7-T*£gt2nfcS®£PStcg& 
Lziyy ! y^y^\yyxzm^x, l 6 : 9<DMm\k* 

%> msk > <*;b fc m ic mwt § t & e. m 1 o 

[0 0 3 4] ^f?J0gW£aU!ttSfcfc©S&K:fl&0 

&ffl&z^y?yi'y7\syx*mvTW.&rt*Mc 

fc .RTS3t%Klt $ # 3 y r > -> yfUyXZm C T % di 20 
ZftZ> a 

[0 0 3 5] *SSWO@W*SjStS/*c4i)©*5»Cfl&© 
[0 0 3 6] 30 

j^k, mmm®<Dmmftfp*%?z>&&K*7y7 
3 o o afr&jft*fu *o»*f«nrcafe3t%«»iB« 

£3*813 0 0 b%mVT¥fj9tiC"D< «afe)tie3 0 0 
«3-;l/K^7-3 0 1 t, ftjffia— 0 1 40 

£8l8B3 0 2fc, SuiB3-;l/K57-3 0 1 T-Kl^n 

*©ffl3te*nfcPiSO!!aS^-%ieLl 6 : 9 coffi^ 

a*LT»fe*£j«-f*£2(Iftg«lW3 0 3 t, flufBn 
-;WH55-3 0 lT£S*Snfc^8Ift1E«®ftfr&* 50 
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feiE8*#*LTSiftfc(iJt2:-£, ^cDfilftSnfcftcD 

^t^^LTWfe%Sfi!c-r§^3{i7 1 d^gl5 3 0 
4fc, fllES 1 ~S 3 3 0 2 ~ 3 0 4 
£nfc*fe (R) , (G) , Wfe (B) cDH/gfe£ 

£j£T5fe£$953 0 5i:, SUffife^fiKSiJ 3 o 5 *ii i; 
uyX3 o 6 

[0 03 7] mzm 1 ffl)tXiW 3 0 2(i< ftuIBn— ^ 

F57-3 0 1 T?sstsnfcwiSfti8«fre>#feM«fc 

ftm-r-5^lfe^7'f^^-3 0 2 ai:, itulElf! l fe 

K&f£-esi? l £53*5 7- 3 0 2 bfc, Butemi^S 
«57-3 0 2 bTKftMSnfcy&Dd^ Pffie±S)i? 

SteiR3t$#3S5 lfll3ttU-L«MW»3 0 2 c 
t. m&m 1 fffi^tf— /^^*iJ#§3 0 2 c T»&M-£ftTz S 
&*P8fcg&S-£«£ 1 A/2j£ftl£3 0 2 d i:, M 
IE® 1 ffitte-A#*Jffi 3 0 2 c &tf US 1 A / 2 SftS 
3 0 2 d T*#5nfc PiftOAW*S*t*&aKi , ©ia«^ 

i l^ffii^yX3 0 2 a}:, hijIB^ i itwmvyXz o 

fijf§3 0 2 cZmtcffiftfi ft 1 A*t«fS 
M3 0 2 ft, fijfBSfS l.AWfJ{l^«z3 0 2 f fr<bm 

M-£tirz?mc&iDmyt&m-£tiftft& (r) ©^si 

$L?%m l K*/<iM>3 o 2 g t. MIB^ l 

3 o 2 gtfii^i««nfcP»offi3t^iP]*«s*ifiiift 

^SIt$57t*y^' (Rubbing) fifttmWC 

Xti9 0° /-fttS*S<k?fcS^S-a:Tfe^fi)tg|53 0 5 

i mmmytm 3 0 2 h ^^e»^^n 

[0 0 3 8] MG£ 2 flKXfJtffi 3 0 3 fi, HuIBmUS 
)tS*95 3 0 2©Slfe^K7-f;l/*— 3 0 2 a^rigfc 

J]/$-3 0 3 at. W£M2&TiWn -<)\>$-3 0 3 a 

iStt^SW«^sm2fflJtlf-A^|iJ»3 0 3 bt. M 

mm 2 ffljte- a^»ji§ 3 0 3 b t?^ss*« nfc s 

P»»cS«**4»2 A/2S5I53 0 3 ct, SuIE^ 
2(i^tf-A^|iJ§l3 0 3-bRtfS2 A/2»ft«3 0 

3 cx>mbnrcpm<DX%*&if*>b&(Dytmz-'fe# 

micHlEt53i24EW.ffilsyX3 0 3 d fflE£B2# 

mmuyX3 o 3 dfr&!8i*snsPK©ffl)t#ft*s 

2ll7 l ee-^SiJt§3 0 3 b^S/-dH7 1 6^[S]^-&$-(i' 
« S 2 Aftf fflfS7 , c« 3 0 3 et MlfilS 2 A#tMl^« 

3 o 3 efrzm.tttzrirzpmc&*)mx$tm-$nrc®& 
(o <D^fg^-r?)^2f« B B B /u^i/3 o 3 f t, mm 
m 2 fSH/^;i/ 3 o 3 f -pflijfcgsss nfc p »«<S3t* 

l^*a#lfoi*£B*T***9l£5'y (Rubbin 
g) ^[Rlt|RlDtcXti9 0° fcltS^^cfc^fcflTt^-a- 
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repass o 5fcmMtzm2m%mffiytfo3 o 3 g 

[00 3 9] * LT, tuffim 3 3 0 4 tisulB 

milS)t^3|53 0 2CD^lfe^8l7-f;^-3 0 2 a 
*SfcnJ«)t*^R^"l**»2±SI*57-3 0 4 a 

tt&ibtLT, mi, mzm^M^3 02, 3034: 

IWfcSB3»te-2»iMM»3 0 4 b, &3£Elf5 9 
-3 0 4 c, ®3 A/2i£ftffi3 0 4 d, S3l^fflU 
>X3 0 4 e, $ 3 XmmKW. 3 0 4 f , W6ffl^3 

asu^*^ 3 o 4 g , ^3 tammx®. 3 0 4 h t-« 10 

[0 0 4 0] LT, H8«*f8IJJ©iSJi:/n:5>x** 

-©ft¥gS©fficoilj®cojglSco$$0T?, c c T-tiS 

ft© 5 -5, mnmtmnmmmmm^. *im$m 

n-;l/K~ 7- 4 0 1 4:, fuIB^-;!/ 

4024:, iftra6*M*/*l1li)B»f7Y;l/*-4 0 2% 
S-S, ^©{MftSftfcSiMSJg^-^fiU 1 6 : 9 

gwi(c»swiTi6 (r) «4*rssi»fc 

g$g|5 4 0 3 4:, ffifE*M*/*M^W7-r;P*-4 

Rffij&mc®micftWiMfiiLTm& (o £4$ir3m 30 

2fiKX£fflS4 0 4 4:, MfB!£^/mS§«7^;l/ 

*-4 0 2%SfcoJ^) 1 cMi§ltO) 1 c^e»«felH^tttt5L 

WlfLTffe (B) *£l$.?%%S3Sytg.m%ll4 0 5 
4:, MfBffl 1 , S3ffl«SE»aJ4 0 3-4 0 5T£j*S 
n/cR, G, B©=lgfe%^fi!cLTSai*-r«fe^SP4 

0 6 4:, flfflB&ftjftfflH o 6i»^<gsnfc=lSfe«ltf;3i 

i&znZo 40 

[0 0 4 1] mZWi 1 ~m 3 dftg&gP 4 0 3 ~ 4 0 5 
(±0 1 COS 1 ~m 3 {Hft^MB 3 0 2-3 0 4 4:1^$ 

[0 0 4 2] llT', BH{4PS*ffll/-»fc3t¥8IBO— 

*fj££-f &afeftj!l3 0 0(07^^3 0 0 a A^aaw 
tf»lt£ttSi:, *©]R»SnfcJfcU:5S'r»3 00 b% 50 
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[0 0 4 3] ffllJa— ;1/K55— 3 0 1 «Qfe7ti®3 0 

mm®?-**. flrt»tiw«o3tto*«:K»«*» i ant 

3 0 2 COS 1 fe^gf 7 -f 3 0 2 a StCflMt 
[0 0 4 4] HulBm l&ftt&7<f)l'#— 3 0 2 afin- 

ftfr£*em«©ft©&%ttmLm 1 <h^£^shsp 3 0 2 
com 1 ^si57-3o 2 b%mvT'kix.m&?m 1 

filftlf-A73-iiJf§3 0 2 cfcJHWU #feiH**l*^fc 
Jtttaffl$*S2ffl3ttSftai53 0 3OS2fe«-«7w;I/ 
7-3 0 3 aJCfiaW-TSC.fctilftSo 
[0 0 4 5] HljfBm l^S*t^7-3 0 2 bt-K#t$n 

fcjSfinwojttta 1 ffl^e-A«-*is3 0 2 c ©Jiw 

ET\ S«(i£TKI**tt£l£5W57-3 0 2 b* 
ilUTmi A/2»g«3 0 2 bfcjSftStt, P&<0& 
Jb^oaifffi^iiiiLTSg 1 IM#ffiU7X3 02 eim 
fcfSnSo BUsBm 1 A/2&S1S3 0 2 dfcAtl$tlfc 

S$&Pi£tc^$nmi3M*ffiU>X3 0 2 f tcJHfl* 

[0 0 4 63 -jJ, HfifBm 2 flttg&ai: 3 0 3 ©fg 2 6 
M7y;^-3 0 3 alS.miMftM&&3 0 2 com 1 
fi#*7wrt/*-3 0 3 a*MmLK.BlffiX.ffi®<Dytfr 
6ltlMR$©ft©#%ttaiLTm2{l7 1 cg$gfl3 0 3 CO 

m i mftv~Lsftwm3 0 2 c icbhi*u s&iro&i& 

l>fcBl^iS«<0)ttt3i)fl*4i:TS3ai^«igP3 0 4 

fcj«!lftSc4:K:fc3o 

[0 0 4 7] fuIBm2fe^7^^^-3 0 3 ai»6i 
m$nfc^6^c07 , ctim2fl7 l de-A^fJg§3 0 3 b 
©J*WffiT\ S »H:£TE»S nm 2 fe#g£7^;l/7- 
3 0 3 a %il CTm 2 A/2 3 0 3 c fCiUte 

n, p«flo*j!)^o«ffffi%jijflLTS2i^ffii/yx 

3 0 3 dlcm&tZtl&. MIBm2 A/2&SS3 0 3 c 

icA#f$nfcs^«PStc^?nTm2i^auyx 
303 dicmttznzo 

[ 0 0 4 8 ] X, minBm 2 -Jgft£&ffi 3 0 3 com 2 fe» 
(17 W ^7-3 0 3 a*a3fiLfc86£#0ft{ili3ffii 
)fcg&»3 0 4 com 2 5- 3 0 4 a^jICT:^ 

EftfSftfc&, m3{i7tlf-A^fiig§3 0 4 bcOJiWB 
T\ S mZ-Z-RMZftTm 3 l^ffiUyX3 0 4 e tcRg 
ftfSn, PKO**^©«HiB5%2ilL»3^£ftf5 7 
-3 0 4 c^aCTm3 A/2SS«3 0 4 dtcMW* 

n^o tuaas3 A/2»fi«3 0 4 dtcAW^n^Pis 

{iSSt^^nTm3^BU7X3 0 4 dtcSSWS 

[0 0 4 9] CcOfig, MSaai 1 ~3S 3 ffiftgfftgB 3 0 2 
-3 0 4<om 1 ~m3l^SU7X3 0 2 d, 3 03 
c, 3 04 d^l^ ii5fBmi~m3filftl£-2^ 
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f Jt§ 3 0 2 b, 3 03 b, 3 0 4 bRlf^, 1 ~^3 X/ 
2$fi*3 0 2 d, 3 0 3 c, 3 0 4 d fr&jSUSnS 
*fe (R) > (G) , Wfe (B) (Dmt, 02 At 

^fJ;9fc x l 6 : 9cDfftm£#-f3?fn ~lil3?foP B 

/^;l/3 0 2 g, 3 0 3 e, 3 0 4 g (Cl»?tl (C 

i) A*f$ns©T\ ^ojaiacisfcstistt (C2) 
[oo5o] Lfru 02 BicTjkt&oic mmittf 

3l B W;l/3 0 2g, 3 0 3 e, 3 0 4 g}C^r^ 
ZftXmL-ZftZt, fOil~^3iS a W^3 0 2 
g, 3 0 3 e, 3 04 g<DfK,4i (A 1) iJfCti, 03 

3 fiSH/^/b 302g, 303e, 304g ©Ep^Ui 

(a i) mxtDmrnz, 03 Bfc^-rctMc, t^cfg 

[00 5 1] CCQctd ^FM^^-^^fis^ffiiE-r 5 
fc#>, miaB^l~m3^ffilxyX3 0 2 e, 303 
d, 3 0 4 efcSi 1 ~fg 3 J&H^*;!/ 3 0 2 g, 3 0 3 20 

f , 304 gofftffitc^n^nftBS-e, tuiB-^-^n 

fcWl^fr 5 Tt^m i ~m 3 rfoH^*;!/ 3 0 2 g , 3 
0 3d, 3 0 4 g 0fc&Rtf«ffffiitt#K#1ftS'eS £ 

[0052] sp-s, cn%m3~m5%mMLTm.w? 

5, CCT, ^l~^3#Sffil/yX3 0 2 e, 30 3 
d, 3 0 4 etillMtfflfc'f 3 m?, 04lc^f <k5 
K, ^3l^ffiUyX3 0 4 e©WISW§„ 0 4fC 
^<fc?tc, 333{jlftt£-Mi'#Jg§3 04 b&tffS3 A 
/ 2 SfiS 3 0 4 d 5>ff fet!$<D S ifttf AfcJSttS 30 

m3$mmiyyX3 o 4 eiims^^^s 0 4 

fCD^L*i§ (A 1) T'fg<&&!$je£[33 CO<t9(cM 
IEU S3if B /^-;V3 0 4 f WliWB&t/fc&fMfg 

K T^a^-Stc^ LfSE 1 3 i: K & 3 0 

[00 5 3] X, 3>h7Xh?:|plli«fcJ6, 05 
tC^fJ:?^ Suia^3l^ffilxyX3 0 4 e(OUyX 
(A 2) ^3fc B B 'U;l/3 0 4 f <DffM> J: «3 ±fc 
&B£-£3ii tiCX'O. ^3?S H ^^;l'3 0 4 f<o£M 

*m±.Z&Z>Zt-tfT%%c 40 
[0 0 5 4] Sfc, h-7Xb£[p]±$-e3ffi<D#?£ 
i: tufSm 1 ~H 3 i^/U^l/ 3 0 2 g , 3 0 3 

f , 3 o 4 g ©Susie znznm 1 ~SS 3 A*tfflfS^« 

3 0 2 f, 3 0 3 e, 3 0 4 f%ffifflt5, 
[0 0 5 5] Cftti, 3n~S3ffi3fce-A#|iJffi3 0 
2 c, 3 0 3 b, 3 04 bfcJJtfSftSJttOAWfttf* 

[0 0 5 6] $ 1 ~3I 3 XftimtSKfo 3 0 2 

f, 3 0 3 e, 3 0 4 tVffiftfifalt. mtfcTTslr&d 50 
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tC, 1 ~f5 3 {i^tr-A^-ll J§§ 302c, 303b, 
3 0 4 b*Sfe^©fi3t^lRli:-SS["r^trT*«o 

[0 0 5 7] ftttWfcSWTSfc, K 4 Rtffg 5 fcSVf 
<£5{C, BijlH^l~lg3l^BU>X3 0 2 e, 303 
d, 3 0 4 efrb!mZtl&P&im£.2tlXXM-£ft 
S 1 ~g5 3 A*HS?Hlf7 l c« 3 0 2 f , 3 0 3 e. 3 
04ft4, 0 7 A£jjVf<fc3fc:, Sl~Sl3ffl)te-A 
#tlJt§3 02c. 30 3 b, 304 b^ig^li^tpji: 
-SS-t*\ 0 7 BfC^-Ti ^t, Sl~S3JSS/<*;l/ 
3 02 g, 3 0 3 f, 3 0 4 gfcRaW-rSCfctftSo 

[00 5 8] £<D£5KffU~fg3$J|/^;l/3 0 2 

g, 3 0 3 f, 3 0 4 gteASJSttTfflftSllfcft, O 
SOP S m&ZVWi 1 ~ 3 KA/<*;I/ 3 0 2 g , 
3 0 3 f, 3 0 4 gOfifStC'tOWaWtfSfccfcD^tD 

[0 0 5 9] Bo!2lg l~W3*ft/<*;l/3 0 2 g, 3 0 
3f, 3 0 4 gT'fift^DSStlfcPKX&S&ti, 07 
D fC^-f J; 9 fc, m 1 3 ai*HHl7 1 n1£ 3 0 2 h , 3 
0 3g, 3 0 4 hT*0 7 Q<D&0%M&ft\ftti&MMX* 
fcS7tr>^lRji:|SIi;fcXti9 0* f£ttg&3J:?fc 

[0 0 6 0] Sutemi 3 ilft&ftSB 3 0 2 ~ 3 0 4 
1 3 mttffi«S 3 0 2 h , 3 0 3 g, 30 4 

ht'*fe (r) , n& (g.) , wfe (b) m^ttxz'ft 

[00 6 1] fit, H 8 tt S S*^fc*»W®}fci 

(R) . (G) , Wfe (B) omi~m 

3« B B B /^;H0 3g, 4.04 f, 4 0 5 g <D<& ^tC^ 
[0 0 6 2] Sfe)flB4 0 0fr&efeft*"Ff?3E 

(c&oTJft#t£nS£, 3-/1/ K 5 5- 4 0 1 

-4 0 2£M#tf 5o 
[0 0 6 3] Huie^«S/*^iitji»r7^;l/^-4 0 2 

ti3-;l/F5'7-4 0 1 •c , s*t^nrAit$n§7 1 e^9 

1 fil^Slffi 4 0 3 OS 1 fe^lt 7 - 4 

0 3 affi£JBttf SCfcfcfcSo 
[0 0 6 4] MIB^lfe^«7-f^-4 0 3 aimft 

m/mmmmy>(j^-4 oz ^mrcmmm^yt 

1 {Mfttf-A^fJg^ 0 3b tJBWU 

Si7Y;^-4 0 4 atCBSIJ-rStliitC^So 
[0 0 6 5] S(JfB3l2ffl) l eSSia54 0 4<OIB2fe»*7 
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4 ft*- 4 0 4 a &m 1 ffiftg&SP 4 03(0^1 
7-r;!/^-4 0 3 a£j8«LfcnJ£)fcffi8©3tefr5»fe 
fH«©)fc0#*«WUTfl2fiffle-A#fiJfM 0 4 b 

tc M*r t > Re v> » m m $ -a- 

if 3 fl^Mtf 4 0 5©»2£SaU7-4 0 5 a £il 
i;T££W2-£TS£3M7 l ce-I>#fUf§4 0 5 bfcHBS* 

COO 6 6] MfEIB 1 fe#*7V;l/*-4 0 3 aXt&ft 
Snfc#fefiB8<E>*fctt3! 1 ffifttf-.MMM884 03 b<0 

sjHtt^sftf*nrsu^ffiu>'X4 0 3 10 

KW5 5-4 0 3 c£iICTHl AX2&ft«403d 

xsm^mnxm 1 ^isi/^X4 o 3 etcRura 

COO 6 7] -f-LT, m&W,Z&fiU.74h*-4 0 4 

e •p*fttti*n/'cefef3i«o3tett® 2 dfttr-Atfiusi 4 

£-4 0 4 a£iltfTfrP>SS2 A/2ffifi«4 0 4 ct' 
PJSft:gjft£ttT£2#£J!a5UyX4 0 4 d^WMt 
ft, P»{4*0*#?ffi*a3iLT£22l3*flBU:/X4O 20 
4 dfc:JH!t£ft*o 

COO 6 8] -7?, fulfil 2 7- 4 0 5 a T'S 

I*;£nfc*fefc«0)fctt»3ffi3fct£-A#fij$4 0 5 b 
C9^WST\ SKt4^KI**nTS3^BjtBSPVX4 0 
5etC,TO$n, P&«^tD^Wffi^3gjiLT^6^3 
^S^5^-4 0 5 c£ffii;TfS3 A/2&S«4 0 5 
d-t?S&fcgtft«*ftT£3#SJ®U:/X4 0 5 efC{$& 

C00 6 9] £CT\ ^ 1 ~H 3 <gft$&ffi 4 0 3 ~ 4 
0 5<D^l~l3»EPyX4 0 3 e, 4 0 4 d, 4 30 
0 5ei:B&l~g!3AI*i|lJMft*4 0 3 f. 4 0 4 e, 
4 0 5 f , 8n~3!3«&/<*./l/4 0 3 g, 4 0 4 f, 
4 0 5 g Stffg 1 ~H 3 ffi*MH MfflR 4 0 3 h , 4 04 
g, 4 0 5 ht*0 1 ©SffifcR-flsffi*?-*©"?*-©* 
{*W&iSffti£l6 U 0 9« <fc 3 (CHS 1 ~f? 3 ffi||/<* 
;M0 3g, 404 f, 4 0 5 g A3*Sft*ft©ffift 

CO 0 7 0] H9Af<:ijVf «fc3Kv £3ffiftg»gM0 
5<D^3<l) 1 clf-A^|iJ^4 0 5 b&tfi§3 AX2&S 

i4 0 5 d *Mrcyt<Dmftw s 0 9 b 40 

tc^-f «fc IS 3 AMflflfttS 4 0 5 f ©ffiJWlSl 

( b 1 ) tm 3 ms*w<i)t« 4 0 5 h (DtDWfr ( b 

2) #P«T****i:H:JW:tK SWC9 0* oftJS 

COO 7 1] COJ: ■?{<:> m 1 ~£ 3 {Jlft^&gB 4 0 3 
~4 0 5<D^1~^3 tti*t<Hl|fl7 1 e« 4 0 3 h , 4 0 4 

g, 405 hZftbrm 6 nfcffcfe (r) , jg& 

(G) , »fe (B) ©HIifi)tttfe£jS7*'JXi»T?fco 
fcft#J«»4 0 6X'£n$.ZftfiL%UyX4 0 7&c£t)X 

^•j-yfcffi^sit^nso 50 
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Co 07 2] f lt< HHfcSfiffi«*'&»fifre>flft 
<-rs. 

CO 0 7 3] SfoT, *ft*©«ifiTft«*«*tt* 
fiH#&j£«>.5fcii>, 01 0lC;jVf«fc5fC, AX4KS1S 
Xtt A X 2 1 gftttfttt (D 1 ) <D5k 
tt (A) fc^2S^tttlS (D2) CDSW (a) , Xtt 

sgis^tt^H (do ojsh (b) tmzgk-fi&ws. 

(D2) <D5Sffli (b) K«ftS5&e^J-S«:5«fc9k:«! 

CO 0 7 4] *LT, 0 1 1 K^c}: 9 g 
ft, frfeffl A / 4 5 0 3 fclltt l£-&#iJ8 5 0 
1 *ffl^*3fc¥*teBI 1 Rtf0 8 <DHtfiJc£)iffl LTfsSffl 

CO 0 7 5] BP*., 01 1 AtC^-T<fc9tCs Sfeftiftfr 

tbmft?tffi®(DK5 o stfA&tsnst, ^©A^^n 
aimsm* ^©)t©PK(ifa7tif-A53-fijt§5 o i (Dm 
msa«*^<*;nc fights n§o 

C0 0 7 6]^LT, S&(ifS7^e-A^fiJt§5 0 1CD 
SMMST^EStS tlMIE A X 4 5 0 3 P 

41?S*fSnT*^fi3tkr-A^*Jffi5 0 1 ©«S^iB* 

co o 7 7] hi i Btc^-rj;^^. afejtsg^e 

RHfi)tiS«0)ie 5 0 5#AI*£nSi:, ^OAW^nfe 
JtOPSttfi^e-A^fflSS 0 1 ©«ffiB%ajflL^ 
S*f^7-5 0 2*»UTR3«ft>**JMCA»Stt 
So ?LT> A*f«nfe)t5 0 5<D S^t±H«i3iEUfcct d 
K0Dtlf-A^»J8g5 0 1 OltWffiT-^SW^nSijIEA 
X4&g«5 0 3*fflDTPiftfc:S3!iSn5o SufEAX 

4 ffiss 503 X'&mztift p KttStfiDt 

S5oi osiffiB%ajflLTKSjSS^*;Ptcjig|*sn 

•So 

CO 0 7 8] LT, 01 2«#^?<D$||7Wx* 

wmmms.mm6 o o b^iicTW^ui^sefe^ 

6 0 0 fc, ffiJ82efe3tiS6 0 0*^6ttW*nfcRl«3ttft 

mgk'^fr 6 0 3 o««utfc^9 J: 9 Kmmt^itib 

-6 0 1 £8fcftOiBB*X*.ttA'<*'l'6 0 3KJS*f 
•>yyi/>X6 0 2 "Hii!E3^T :> >'V'^y^>'X6 0 

2%3ii;TAi*5n«)t»c«fc»)6fi^**fe»a-rs«ffi/< 

*;l/6 0 3 i: % iiEaft/^^e 0 3T*£$£*ifcfefi 
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^x^y-^cfg^-es^p^x^v-a yuyx 

6 0 4 £fribm&.Ztl& 0 

[0 0 7 9] *LT\ ms2S.y-7-tyfV-6 0 1 
tt, 0 13 \c?Tst <fc 9 fc, i5IBjK%HJgS*fM 6 0 0 b 

§/n-75^-6 0 1 a i:, BUfE'v-*?^— 6 0 1 a 

6 0 ;1>F55— 6 0 1 b <fcfr 10 

[0 0 8 0] CcD<fc9tC^fi)c$nfc*^©^7 P Dv ; 
x**-)K¥8H©se»£ffi0Hj!©J&fl8*Bli 2 ~0 

JtliiWOififi^^-rS fifths 6 0 007^6 0 
ttft«BBEI«f» 6 0 0 bSrjlCT^TT^&oT^ 5- 

7-tyfv-e o i fcfias*sti«o 

[0 0 8 1] BijfB^7-7-b>7"'J-6 0 ncfB*P>tl 
f;A-757-6 0 1 a tta«S»mSI*ii 6 0 0 b T?5 20 

x^yTyyy?vyXQ0 2\z.WML. &*)<D¥ftit 

[0 0 8 2] fflEa— ;l/H35— 6 0 1 MiMfB^-"7 
= 7-6 0 1 aT?K&ihfftfc)fc©d^ 

mmmmm-z. mmmm<o^Kmt^x^y 
[0083] mu^yfy^y^yx^ 0 2\,mu^ 30 

v-7-try7';-6 0 l^SfeJtOjfc^fc^-S^lRl 
±S«, @14BOi^j:16: 9 OffiSIJt* Wf § K 
6 0 3KJ|l)fr£H*S«:fcH:&So tfl!EffiJ|/<* 
;l/6 0 3fc4M£ftfcfttt?0ttfl'<*/l'6 0 3 tcEPAn 

[o o 8 4 ] ip%. Buisa mmmwim 6 o o b 

/^;i/6 0 3i:<DM^Rtf57-7-by7U-6 0 10 

0 1 a&l>*3— ;l/F3v— 6 0 1 btcft 40 
&6 0 0 b"PK#tStt;fc)tea<, HI 4 AJC^-r«t3K» 

Wt (a) *^-r%»S^*^0**'Rrfi6'T?fe*o 
[0 0 8 5] tot, rfrOll^&UC 1 6 : 9<D*BtJt 
*Wr*JSI&/^I/6 0 3 ttMM^SIttt 6 0 0 b 

— Q 0 1 <D/\— 7^7- 6 0 1 a — 
;l/K57-60 1 bfc&fflrs. BP^> ButE^-7 37 50 
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-6 0 1 aim)£Lrc£r>lc&&ytm6 0 0 i:[Rl$ft_h(c 
ffiHU 0MM^£MM6 0 0 bfr&A#£nstt®¥ 

[0 0 8 6] MfB/v-7^-5-6 0 1 a fciiSIL/cTfri 
3>f^»^*l/VX6 0 2%MUX, 014Bfc^f 
<fc?(c, 1 6 : 9©««JfcfcW-r«iKffi/<:M/6 0 3© 
I2W(A12) tc^tt^n, a-7^7-6 0 1 a 
T?£lt;*ftfc}t«:3-;l/F35-6 0 1 bRxs^yfy 

isysfUyXG 0 2ZmVXm£k'^)l'6 0 3 ©35 1 ffi 

m (a 1 1) tm3ffiw (a 1 3) twcn#t£n 

[0 0 8 7] •?• LT> Mlfi^^i:*^fCj;5^B^ 
*;l/6 0 3<0iaS±#*i£TS-&Sfc*» Ell 5tC7jVf 
iofC, 0 1 a i:3-;l/K^7-6 0 1 

b<Dft%ffim*:WLfc$%o Wo. 01 5Atc^-r*9 
(C, a-7^7-6 0 1 atii&M (A) ^3 8 0nm~7 
8 0nn©3gHT5 0 %<DM$k&*$L? £tiCi£& 0 

[0 0 8 8] % LTv 3— /1/K55-6 0 1 bW\ 0 1 

5 BtCTjVf <k5lC, ifcft (A) # 3 8 0 ~ 7 8 0 nm©IB 
HT*i§ji&Uc£K#f2-tf\ ^©ft©$BBt ! &9 0%W 
±©jgil^£31-f 0 

[0 0 8 9] Sfc, 0 l 4 Blc^f <k-3£v % 1 ~^3 

i« (Al 1~A 1 3) 

•f a-7 = 7-6 0 1 a in-;l/K?7- 6 0 
1 bcoftJS (9) , U) *WB"rSfc» $H/^l/6 

o 3 im%z>hrcyt<D^£i-%:ffi<*c.ttfxzz>o 

[0090] f LT, 0 1 6l±0 1 2©*5SWOffifi^ 
fiSc0T'£>3o CilT'{i> tuI301 2OA-7 57-6 0 

5-7-fey^U-6 0 1 t{i^e-i*^fijf§6 01 ch 
A/2fefi1£6 0 1 d%«BAfc*!^T*So 
[0 0 9 I ] BP - ^ efe^6 0 OfrSStfrctlfeft© 

6 0 1 c fc, HuIB{S^t:-A»*J§§6 0 1 cl?££#f£ 
nfcSS*3-;I/H5 7-6 0 1 bSr^LTAitgttT 
P$tc{sft£*»:£A/2$g1g6 o 1 dfc^6«/asn 

/ct©T\ oj«^pi^©ss^ ; &^§afe7 l e^6 o 

0©7yy6 0 0 a3&^afe3t*I»»"rS4:, ^©jfttt 

stifcafejtttttHrtWBRwae o o bttwuxwm 

\Cft-oX5.7-7-by7V-Q0 1 KmMZtlZo 
[0 0 9 2] flWaS^-T.-fe^U-e 0 1 ©{Bfte- 
A^fiJt§6 0 1 c tttttttt$KI44t 6 0 0 bTSftt^n 

$Hir, 3-;l/K^7-6 0 1 b?:Ii;tA/2fiSS6 
0 1 dtfiaW-rSCttCftS. BUIB A / 2 Mfi* 6 0 1 

)ttr-A^»6 0 1 c Rt>* A / 2 SStS 6 0 1 d%ii 

vtcpm*3y7 i yi/y7uyX*mvx i 6 : gots 
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[0 0 9 3] £T> COctdaj^aiitfcVT, 9y 
7°6 0 0 a ©SUfc£»iB 1 7 fC^f «k 9 fc^ns 0 IP 

**©i«ta (i) oasap^i-efes^-rsJi 

ft, JBiflKff < «Ht*3tt*ttfiTt«l»-ett*& 1/3 
gfifc&So L©i347^6 0 0 a^ttOfti6, 
59-7-fey7"'J-6 0 1 lc&<9tii%S-£ft%yt<DMytm 

[0 0 9 4] )fc©i9-te*S5KGJ±S-&*fc 
«>©«I:t>&i/'#KfcLT«\ Hi 9fc^1"J:5t, 59 10 

tf£©TH£&<, 5 9-7-fey7"';-6 0 1 

[0 0 9 5] ^LT, 01 2 tm-^icMLXim- 

0 — 6 3*4 5° 4>ft£'P&&ft|[6 20 
0 0 OftfflRUBKttit 6 0 0 b©A££K£fcrt±T59 
-7-b>7"U-6 0 l^fi-TSo *LT, fu!B5 9- 
7-fey7'J-6 0 1 ©HflSWcttn—^KS?— 6 0 1 

[0096] z-fDHoicmtfLznt^iv-j-ty?*)- 

6 0 Hi, St^yfe 0 0 a^tp&gflfr&fifctfiStl 
3, Si«ftftg*lr^£7m-#i©^-7 59-, O 
SO^K ^2a-7$7-60, 6 1(Cj;f3, 0. 5 

^<3©0. 5«£W£nTr:#B, Oj^3, &At\ 30 
-7^7-6 2, 6 3(CAftf$n^>o 
[0 0 9 7] m(IB^3, ^4m-7~7-6 2, 6 3 ti 
MtBfS 1 , ^2a-7$7-6 0, 6 1fr£>A*f£ft5 
0. 5<D)fc&, 0. 2 5ttKJtfS#Tni'T r >S'i'?V 
0 ^*9©0. 2 5ttWMW)3-/|/ 

F59-6 0 1 b*iiUT3y-r'> / v'y^U>'X6 0 2 

[0 0 9 8] -?• LT> ffiMyyJG 0 0 aOjWfrSS 
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